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(preface. 


TllE*practica^Vi,lue of Arithmetic is its applicaHion ; this 
book therefore may be regarded as a coTitintiatioi^of the course 
iaicfdown in the Junior School Arithmetic. * 

0nly those portions of Mensuration whicB can be mastered 
by*i)upi!s who have a good knowledge ol vulgar fractions, 
decimals and square root are dealt with in t^e following 
questions, and unnecessarily long and tedioiis arithmetical cal- 
culations have been avoided. ^ \ 

Sifnple denmhstrations of tlm methods employed are given, 
that yoting scholars may have an intelliga^pt knowledge of 


the principles on which the rules of Mensuration are bas^d j 
mimcrcflis diagrams illustrate the various figures and solids. 

Great care ha«. been taken to graduate thd questions; 
every rule is dealt^^witli in difficulty only 

is presented at a time. Short mecha^al c^xerciscs for accuracy 
jjirc in every section followed by problem^ ^f ^ practical natoe. 

’Questions set at the' University Locan Examinations, the 
Ikj^rainations oU^-iZ College ^ Pi'eceptors and the Education 
*TVM)artmett4 shave been adopted in all parts tf the book. 

Tlfc Junior School Mensuration ilpt only fulfils the 
requirements of students preparing for the above examinations, 


but also covers the syllabus of Continuation 
• and TccftnicafTim^. 


Evening Schook 


’fiiE MoDERk School, Fabeham, Hants, 
jfecembe^^^. 
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JUNIOR *SCHOOL. MENSURATION. 


Part 1. 

MENSURATION OP SURS^OES. 

CHAPTER T. 


DEFINITIONS AND UNITS OF MEA^REMENTS. 

% * 

1. Mensuratibn is that branch of mathematics by which we 
find the length, area, and volumb of a body. 

2. Every body is said to have three diifliensions, namely, 

lepgth, breath, and thickness (or depth). , 

3. The l^undary or the limit of a body from the rest of space 
is called its surfac% or superficies ; thus we sj)eak ^ the surface 
(ff a lake without any regard to its depth. 

4. A surface wWch is perfectly fiat ^d even is called plane 
surface ; for instance, the top of ^ table. There are surfaces 
which are not flat or even, such as the curved surface of a globe. 

6. The extent of a surface, that is, the Jpace included within 
its boundaries, is called .its area ; thus the area of a field is the 
(j^ntity of laiHL«mit(^ijied in lU 

6. Therfneasurement of the length of lines and the area of 
surfaces is calkd mensuration of surfaces. ^ 

7. The boundaries or Jimits of a surfaca are lines ; thus we 
speak of the edge or line limiting the surfac 5 o^ a tttble without 
any regard to its extent. 

8. When liney«tersect or cross each oth ^r, the place where 

they intersect is clSlgd a point. • 

It is evident that a surfac has only twoi dimensions, length 
and breadth ; a line only one, leifgth ; whilst a point has no 
dimensions, biA marks position only. 

9. The shortest distance between two points is called a 
straight line. 
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10. Straight lines are said to parallel when ^^they 'are 
everywhere the saime distance from each other, and if carried 
out over so far, on either side, will neveV meet ; for instance, the 


lines of a railway, 
11. Vv^hen two 


f: 


Fio. 1. 


straight lines, having different directions, 
meet toget^her at a point, the opening be- 
tween them is called an A^gle. 

Thus the lines JC and BC meet at 
point 0, and form the angle 0 or ACB 
or BCA. When three letters are hsed 
in naming an angle, the middle f. one 
denotes the angular point 

12. The magnitude of an angle depends on the inclination of 
the two linefj to each other ; that is to say, upon the size of the 
opening between ttem. 

Thus the line i)0 meeting the line AB evidently inclines more 
to the right than to the left — that is, 
the .angle DC A is greater than the 
angle DCB \ but if CE be drawn so 
that it shall neither incline to the 
right nor to the left, therelw mak- 
ing the angle ECB eqnad to the angle 
EGA, then each«of these angles is 
called a right angle a?nd the line 
EQ is' said to bo perpendicular to the line AB 
. The angle DCB^i^ called an acute angle, because it is less 
than a right angle. • ’ 

The angle DC A is called an obtuse angle, because it is 
greater than a right angle. 

13. In the mensuration of surfaces we<^3ul^'v^Lh areas bouiyred 
by straight or curved lines, and called figures. 

14. The boundaries of a figure enclosed by stiaight lines are 

called its sides, i 

16 . Three-side(’ figures are called triangles because they 
have throe angle^ or corners; four-sided figures are called 
quadrilaterals ; anjl figures with more than four sides stre called • 
polygons. ( ^ 

16. All four-sided figures, whOoO opposite sides are equal ^^ad 
parallel to each other, are called parallelograms. 

17. A parallelogram having all its sides equal and all its 
angles equal is called a square. 

18. To metasure a certain length we compare it with some 
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definite«leiigth fixed upon as a unit of measuroment, and ascer- 
tain the number of tim^ this unit is*contained in the given length. 

Supposing we wislrto find the length of a walj, if the unit 
of measurejnfct be an inch, the kngth will be so jnm^^inches ; if 
the unit of measurement be a foot, the length will be^so many 
feet ; and so on. • ^ 

19. The staifdard unit of length is the imperial ifard, fixed 

by Act of Parliament to be the distance betweei^two marts on 
a l^r of metal kept in the Exchequer Office, . 

20. The following table shows the otl^er measures of length 
and* their relation to one another : — 


1 2 inches 
3 feet „ 

5J yards „ 

40 poles „ 

8 furlongs or\ 

17.G0 yards * J ” 


make 1 foot. 

„ 1 yard. 

„ 1 rod or pole. 

1 furlong.* 

1 mile. * 


Since the above measures refer exclusively to the measure- 
ment of lines^ they are termed linear, ’ 

21. To measure an area we compare it with some unit of axpa, 
afid ascertain the number of times it contains this unit. 

22. The*unit selected for this purpose is the sgace included 

by the lines formJhg a square. When each* side of a square is 
an inch in length, jjie space enclosed is a square inch ; siakilarly, 
when each side of a square measures a ftot, the space enclosed^ is 
a square foot, and so on, • . 

23 . The standard unit of area is a squard, each of whose sides 
is a yard in length. It is therefore called a square yard. 

24. Let tlio ^ure ABCD be a square, of which each side 
re^*esents a yarq in length. Divide 
AB into tBree^ equal parts ; then each 
of these parts represents a foot in 
length. Similarly, if J^Dbe divided into 
three equal parts, each of these parts 
represents a f(^t in length. Draw par- 
allel -lines through the divisions in 
the sides AB and BD, T^en the 
square is divided into nine equal 
squares, *ea6h ot which is a square foot; 
thus we see that nine square feet 
make a square yard. In J ike manner it 
144 square inches make one square foot. 


A 1 


3 B 


— 

. 

• 


>1 

f 


A 

1' 

* 

• 




may 
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be shown that 
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25. Be careful to distinguish between square feet and fe^ 
square. For instahce, we fiave just seen that the expression 
9 square fee^ means an area which is e)^al to a square whose 
side meaprefe 3 feet (i.e. the square is 3 feet si^tjare). ^The 
expressiqri 9 feet^ square denotes a square whdse side is 9 feet 
long arid whose area is conseqifftntly 81 square feet. 


26. We sef from the demonstration (§ 24) the different units 
used in the measurement of areas follow at once from the rela- 


tions between the^ corresponding units in linear measure. 


For since 12 inclfes make .a foot ; ^ 

(12 X 12) square inches make 1 square foot. (1.) 
Since 3 feet make a yard ; 

.*. (3 X 3) square feet make 1 square yard. (2.) 

And 5 i yards niake 1 pole ; 

(5^ X oj) square yards make 1 square pole. (3.) 


27. The following table shows these and certain other 
measures of area f — 


144 square inches 

9 square feet 

30^ square yards 

40 square poles 

• 4 roods 

or 4840 square yards 

640 aergs ^ 

t 


make 1 square foot. 

„ 1 square yard. 

„ 1 square rodf pole, or perch. 

„ 1 rood. 

, „ 1 acre. 

„ 1 square mile. 


The area of a room is usually expressed in square yards or 
square feet ; the area of land in acres, roods and perches ; and 
the area of a country in square miles, o ® ^ ^ 


28. In measuring land, surveyors use a chain, known as 
Gunter’s chein, jvhich is 22 yards lohg. This chain is divided 
into 1 00 equal parts called links ; so that each link is of a 
yard long, or yYir ^ ^ "^'^2 inches \ ^r a chain =100 links 

= 792 4nches=66 feet=22 yards=4 poles^ - 

Example., — Express 44 milea^in chkins. 

Since ^ miles = (1760 x 44) yards ; 
and I chain =22 yards ; 

1760«44 , . 

. *. 44 miles = — i>o— “ chains. 

=360 chains. 
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£XEBCISi;B 1. « 

1. Express 16 4iains 23 links in links. 

2. Express 23 chains 5 links in links. 

3 * Express 10‘25 chains m links. • 

4. Express 36 04 chains links. 

5. Expr|ss 4350 links in chains and links. 

6. Express ^605 links in chains and links. 

7. Express 1529 links in chains. ^ 

8. Express 2750 links in chains. 

9. Express 4303 links in chains. * 

10. Express 28 chains in yards. 

Express 4*25 chains in yards. 

12. Exjjress 550 links in yards. 

13. Express 138 yards in chains and yards. 

14. Express 13440 yards in chains and yards. 

1 5. Express 2860 chains in miles. • 

16. Express 30000 links in miles. ♦ 

17. Expuess 9 miles 4 furlongs 20 poles in chains. 

18. Express D miles 1 furlpng 20 poles in chains. 


29. The area of land is also estimated in square links and 
squarofcliaiils, which are (Connected with the square yard through 
their linear^elations. 


• Since 22 yards make 1 chain ; 

. •. (22 X 22) squaac yards = 484 square yafds make 1 square ehain ; 

*. 4840 square yards = 10 sqifare ^ains = l acre. (1) 

Also, 100 links make 1 chatn 

.'. (100 X 100) square links = 10000 square links make 1 square chain. 
.*. 100000 square links make 1 acre. (2) 


^30. To reduce squaft links and square chains to acres, roods 
and perches ; ^and conversely. ^ 


Examine, 1, — A surveyor Estimates the area of a field Jo be 19 square 
chains 1250 links ; express this area in acres, ^ods auU perches. 

19 chains = 190000 links ; 

. 19 i^aius 1250 links =191250 littks. 

'^mce 100000 links = 1 acre ; . 

191250 . 


Th^ area= 


a(^es. 


100000 
= 1 '91 25^ acres. 

= 1 acre 3 roods 26 perches. 


31. Hence, to convert square links into acres is simply to 
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remove the decimal point in the numl»er of sauare links five 
places to the left. ^ , * e 

Exanvple 2. — Express 9 acres 1 rood 36 p^hes in acres, chains and 
links. ^ <v 

‘ 9 acro3 1 rood 36 perches =9 acres 76 pei;phes. ' 

Since 160 percales = 1 acre ; 

76 perches = ~ acres. ^ 

160 « 

And 1 acre= 100000 links ; 

•. acres of 100000 links. 

160 160 
• =47500 links. 

=4 cViains 7600 links. 

. 9 acres 1 rood 36 perches=:9 acres 4 chains 7500 licaks. 


t EXERCISE 2. 

1. Express 391^50 square links in acres, roods and perches. 

2, Express 2467 square chains in acres, roods and perches. 

3, Express 66 chains 6875 links in acres, roods aha perches. 

4, Express 79 chains 8760 linkf in acres, roods and perches. 

5. Express 43 ofiains 3125 links in acres, roods and perches. 

6. Express 7658 chains 625 links in acres, roods andj)erches. 

EXERCISE a 

c ♦ - • 

1. Express 1 rood 9 perches in chains and links. « 

2. ^Express 3 acres 1 rood 36 perches in acres, i^bains and links. 

3. Express 7 acres 2 roSds 4*^perche3 in acres, chains and links, 

4. Express 10 acre& 2 roods 27 perches in acres, chains and links. 

5. Express 12 acreL 3 roods 18 perches in acres, chains and links. 

6. Express 25 acres 3 roods 26 perches in acres, chains and links. 


UUAPTEll dL 

^ t 

RECTANGULAR PARALLELOGRAMS. 

32 . ^ rectaugular parallelogram is a fop^sided figure -^hich 
has its opposite sides equal and parallel, and all its angles right 
angles. It is also called a rectangle. * • « " 

A square is a rectangle with all its siaes equal.* 

A rectangle, of which the oppbsite sides 07 il^ are equal, is 
often called au,pbl(mg< 
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33. To find the area .of a rectangle when the length and 
bieadth are given. a !• 2 • 3 4 6 

Let ABCD be the /ect- 
angle whose, area is re- 
quired. ArB apd CD are 
called the length, and AG 
and *BD are fisalled the 
breadth. Supposfe that 
is 4 inches and that 
Bl> is 3 inches. Divide 
Ali into four equal parts ^ ^ 

and BD into three equal 

parts. T)raw i)arallel lines through the divisions in thg sides 
jfB and BD, Then the rectangle is divided into twelve equal 
squares, each of which is a square inch. The nuiflber of these 
squares is clearly the product of the number of inches in ABhy^ 
the number of inches in BD. In this case the area=(4x 3) 
square inches = 1*2 square inches. Hence the area of a rectangle 
is found by multiplying the number of inchps (or feet, etc.) in 
its length by the number of inches (or feet, etc.) in its breadth. 

^ • NofE. — flie area of a square is evidently the square of the number of 
inches (or feel, etc.) in its length. 


EXEEOISE ^4. , 


Find the areas of the rectangles (in square Teel^ whose lengths and 
breadths are as under ; — * 


1. 16 ft., 14 ft. 

2. 21 ft., 14 ft. 

3 . 35 ft., 23 ft. 

4 . 42 ft., 36 ft. 

5 . 53 ft., 48 ft. 

6 . 05 ft., 52 ft.’ 


7 . 70 ft., 61 ft. 

8 . 89 ft., 74 ft. 

9 . 92 ft., 85 ft. 

10 . 112 ft., 65 ft. 

11. 129 ft., 84 ft. 

12 . 213 ft.„106rft. 


EXEROISS 5. 

Find the areas of the following stmares (in square feet) the sides of 
which age respectively : — ’ 

1. 16 ft. 4 , 61 ft 7- 106 ft 

2 . 27 ft 5 * 63 ft 8 . 237 ft 

3.46 ft 6.84 ft , 9 . 338 ft 
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34 . Both length and breadth must *be expressed in pleasures 
of the same name;. the product will then give the area in terms 
of the corresponding square measure. V 
For example; if the length of a rectangle were 4 ’feet and the 
breadth 2 inches^ the area of the rectangle w^uld' be (48x3) 
square irfches, or (4 X J) square*feet. ^ 

• • 

^ , 

Example. — Find the area of a rectangle whose length is 5 ft. 6 in., and 
breadth 3 ft. 9 in. 

(i.)' By Reduction. 5 ft. 6 in. =60 in. ; 3 ft. 9 in. =45 in. 

The area=(66x45) sq. inches. • 

m- = 2970 sq. inches. 

=20 sq. ft. 90 sq. in. * 

(ii.) By Fractions. 5 ft. 6 in. =5i ft. ; 3 ft. 9 in. =3| ft. ♦ 
t •. The area=(5^ x 3|) sq. feet. 

=20 1 sq. feet. 

=20 sq. ft. 90 sq. in. 

(iii.) By Decimals. 5 ft. 6 in. =5*6 ft. ; 3 ft. 9 in. =3*75 ft. 

. *. The area = (5*5 x 3*75) sq. feet. * 

=20*625csq. ft. 

=20 sq. ft. 90 sq. in. 


EXERCISE 6. 


Find#<tbe areas of the rectangles (in square fec^ and square inches), 
whose lengths and bread ths^are a« under : — 


1. 15 in., 13 'in. c 

2. 26 in., 19 in. 

3. 15 ft. B in., 12 ft. 

4. 16 ft. 2 in., 14 ft. 

5. 18 ft. 9 in., 10 ft. 

6. 24 ft., 20 ft. 6 in. 

7. 73 ft., 34 ft. 8 in 


8. 82 ft., 26 ft. 7 in. 

9. 10 ft. 8 in., 6 ft. 8 in. 
IG. 14 ft. 6 in., 12 ft. 7 in. 

11. 48 flt. 6 K, 3 ft. 4 in. 

12. 36 ft. 8 in., 7 ft. 11 in. 

13. 98 ft. 3 in., 5 ft. C in. 

14. 141 ft. 6 in., 6 ft. 10 in. 


^ * EXERCISE 7. ' 

Find the areas of 4he rectangles (by decimals) whose lengths and 
breadths are as under ; — • ♦ ' 

1. 18 ft. 9 in., 14 ft. ^ 4. 6 ft. 9 in., 1 ft. 9 in. 

2. 18 ft., 5 ft. 9 in. 5. 9 ft. 3 in., 7 ft. 6* in. 

3. 6 ft. 9 in., 4 ft. 6 in. 6. 7 ft. 6 in., 6 ^t, 9 in. 
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. EZEBOISE 8. 

*Find the areas of the following squares (in sq. ft. and sq. in,), the 
sides of which are respectieely : — 

1. 17*n. 4. 14 ft. 6 in. 7- 29 ft 2 in. 

2. 29 in. . 5. 18 ft a in. 8. 32 ft 4 in. 

^ 3. 52 in. 6. 26 ft <^in. 9. 36 ft. 7 in 

• • . BXEBOISE 9. • ' 


Find the areas of the rectangles (in sq. yds., sq. ft. aq^ sq. in.) whose 
lengths and breadths are as under : — 


I. loft, 12ft 
• 2. 39 ft, 21ft 
* 3. *14 ft, 10 ft. 

, 4. 23 ft, 13 ft 

5. 21 yds. 2 ft, i8 yds. 

6. 10 yds., 23 ft 


7. 26 ft 6 in„ 18 ft 

8. 15 ft 6 in' 12 ft 9 in. 

9. 3 yds. 2 ftt, B yds. 1 ft. 

10. 26 ft. 3 in., 12 ft 8 in. ^ 

11. 14 yds. 9 in., 11 ft. 

12. 23 ft 3 in., 8 ft; 6 in. 


EZEBCISE 10. 

% 

Find the areas oT the following squares (in sq. yds.,sq. ft, and sq. in.), 
the sides of which are respectively 

1. 9 ft. 6 in. 3. 24 ft. 10 in. 5. 15 yds. 9 in. 

2. 19 ft. in, 4. 3 yds. 2 ft. 6 in. 6. 30 yds. 2 ft. 9 in. , 

• f 

* EXEBCISE 11. 

1. Find the area of a paving-stone which measures ft. 3 in. by 

2 ft. 8 in. ^ . . y 

2. What is the area of a square table whdfeie side is 4 ft. 4 in. long ? 

3. A room measures 21 ft. 5 in. by 1(5 ft. i>6 in. ; what is the area 

of the floor ? t ' * 

4. How many square yards of matting will be required to cover a 
floor 1C ft. G in. long and 12 ft. broad 

v5. How much oilnclotl^will it take to cover a table 8 ft. long and 2i 
ft. broad ? 

6. A wall in^a room is 15 ft. 7 in. long and 12 ft. 3 in. high ; what 
is its area ? 

7. A garden is 71 ft. longhand 63 ft. wide ; how many square yards 

does it cover ? * 

8. A court-^ard measures 111 ft. 6 in. by 17 ft. 9 in. ; what is its 

^ area in square yards ? • ** 

9. ‘A plank of woft^Jis 12j feet long and 9 inches wide ; egress its 

area in square feet. ,, * 

* 10. T^e length of a building is 47 ft. 3 in., and its breadth is 29 ft. 9 in. ; 

find the floor-spi^ce in the building, if it consist of a basement and 
three other floors. . 

II. What is the difference between one area of 3J feet square, and 
another of 3 J square feet ? * 
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Exmvjd ^, — Find the acreage of a rectangular field whose length is 125 
yards and whose breadth is 121 yards. • 

ihe area = ^25 y 121) sq. fjrards. 

=s 15125 sq. yardl. 

15125 

= T845- *^"*^®«* 

25 - 

= acres. 

= 3 acres 20 perchesP. 

.EXERCISE 12. 

Find the acreage^ of the rectangular fields whose lengths and breadths 

are as under : — * ** 

* 

1. 440 yards, 154 yards. 4. .330 yards, 115X ynrdS. 

2. 176 yards, 1 50 yards. 5. 797J yards, 22 "yards. • 

3. 82J^^^ards, 77 yards. 6. 200 yards, 300 feet. 


EXERCISE 13. 

Find the acreage of the square fields, the side?; of which are re- 
spectively : — • 

1. 440yar(>s. 3. 36 poles. 5. 273 feet. 

2. 110 yards. 4. ,99 yards. 6. 770 feet. 

Example. — Find the acreage of a recttingular field who» length is 26 
chaips 25 liuk^and w^hose breadth is 16 chains 5 liul^s. 

26 ch. 25 links =2625 links ; 16 ch. 5 links = 1605 Isuks. 

The area =(2625 x 1605) square links^ 

= 4S?!t 3 12£w square links. 

• 4213125 
• C 100(W' 

=42 ’13125 acres, 

= 42 acres 0 roods 21 perches. 

EXEEOISE l-f 

Find the areas of the’ rectangular fields (in acres, roods and perches) 
whose lengths and breadths are as under 

1. 6 chains, 2f chains 50 links. 7. 15 chains JO links, 8 chains 

2. 9 chains 75 links, 4 chains 75 links. 

60 links. « 8. 7 chains 19‘links,«6 chains 

3. T2 chains 25 links, 8 chains 25j^ks. 

6 links. ^ 9- ^ chains 25 links, 6 chains 

4. 24 chains 68 finks, 12 ch*ins ^ 40 links. • 

50 links. t 10. 18 chains 76 finks, *12 chains 

5. 20 chains, 2 chains 25 links. 60 links. 

6. 26 chains 50 links, 6 chains * 

25 linlys. 
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EIOESBOISE 16. 

TPind the areas of the square fields (ifi acres, rodds aad perches), the 
sides of which are respectirely : — 

I4 850 lu^. 3. 32 ch. 50 links. 5. 23 ch. 75 links. 

2. 1250 links. 4. 10^ chaind. 6. 3^ch. 25 Imks. 

0 ♦ * 

* . DUODECIMALH. . • 

. The word duodecirnaX id derived from the Latiii word dmdecivtit meaning twdve. 

In previous exercises, where the dimensions were given 
in different denominations, it was necessary to express both in 
the Same denomination, before calculating thb area of a rect- 
an^e (or0square). In practical work,^ glaziers, painters, builders, 
etci^ are able to compute the area of a door, floor, ceiling, wall, 
etc., at once, without changing the denomination of either of the 
dimensions, by dividing and subdividing the foot into twelfths ; 
thus — 

1 foot = 12 prifhes (12') marked' 

1 prime — 12 second^ (12") marked" 

1 second =12 thirds (12'") marked"' 

1 third =12 fourths (12*^) marked^'' 

Ewh foj^t, wHbther it be a linear foot, a square foot, or a cubic 
foot, is simifhrly divided ; therefore 12 superficial primes=a 
square foot and 12 solid primes == a cubic footi 

36. It has been «tatcd that it can ]|2>6 demonstrated that a 
square foot= 144 square inches 
(§24). Let be the side of a e 
a square, and let it represent 
one foot. Let AB he divided 
inte 12 equal part®, tl^n each 
part will represent one inch. 

Through the points of division 
draw straight lines parallel to 
AC ; then the square is divided 
into 12 equal^ rectangles, each 
^ 1 foot Itng and 1 inch broad, 
and rectangle A CE^ is equal 
to one-twelfth (or superficial 
pnme) erf a ^uare foot. Simi- c 
larly, if AE beliivided into 12 
equal parts, e^ch part is eqilTll 
to one 144th (or superficial second) of a square foyt. 
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37, It being clearly understood that the words inches, 
ek,, are used to denote the number, oi feet, inches, etc., in the 
length and breadth of a rectangle, we inay say that 

(1) Inches X inches —square inches. e 

(2) » Feet x feet = square feet. • 

(3) Feet x inches == ^^ths of a square foot or primes. 

(4) Feet x seconds = ^f square foot or seconds. * 


38. To find the area of a rectangle by duodecimals. 

Example. 1. — What is the area of a rectangle 3 feet 5 inches long^ and 
2 feet 4 inches broad ? 

* * The area is to be found by multi- 

A • r B plying the number of feet and inohes 

in the length by the number bf feet and 
inches in the breadth (§ 33). * 

In the diagram, let the lino AB 
represent 2 ft. 4 in., and the line i? 6' 
3 ft. 5 in. The whole area AC is 
made up of pieces of different sizes. 

The six largest pieces measure 1 foot 
each way, and therefore rej^resent six 
square feet. They form the figme 
DE, 

Other pieces measure^ foot one way 
and 1 inch the other, ^ach^of these 
contains one-twelfth of a square foot 
(a prime). There arc 10 of these in 
figure AE^ and 12 hi the figure 
EC. • 

The twenty smallest pieces measure 
1 inch each way, and therefore repre- 
sent 20 square inches. They form the 
figuie EB. 

whole area is therefore seen to 
be (i feet 22 pyi’imes 20 inches ; but 
Length 3 ft. 5 in. since 12 of*the smallest pieces make 1 

Breadth 2 4 prime ; and 12 primes mai.e 1 foot, the 

0 10 result— 7 square fee^fc 11 primes 8 

1 1 8 square Jiiclies, or 7 square feet 140 

7 li' 8" square inches. 

We will explain the method by another example. 

Example 2. — What is the area of a rectangle 11 feet 5 inches*iong, and 
7 feet 6 inches wide. 

Length =11 ft. ^ 

Breadth = 7 ft.* 6' * • ^ * 

79 U' =11 ft. 6 in. x 7 ft 

5 8'* 6" = 11 ft. 5 m. X 6 in. 

^Area = 85 sq. ftr 7^ 6" 
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Having placed feet under leet, and inohes under inches, inultiply each 
tenm of the multiplicand by the number^f feet in the multiplier, begin- 
ning at the right hand. Thusi 7 times & are 35' =2 sq. ft. and 11'. Set 
down 1 1', and carry 2 sq. ft. to the next product. Proceeding, 7 times 
11 are 77, and adding the 2 carried we have 79 sq. ft. Next, multiply by 
6'. Since 6'=i\of a foot, and 5'=/2-of a foot, 5 'xs6'=t%<# a square 
^ot=30"=:2' and 6". Write the 6" o^e place to the right of the primes, 
and carry 2' to the next product. Tlien the product of 6' or xV ^ ^ foot 
and 11 ft. = f g of a scjuare foot, or 66', which, added to the 2' earned =68' 
= 5 sq. ft. and 8'. Place the 8' under the 11' and the 5 sq. ft. under the 
7 sq. ft. Now, adding these products, the sum is 85 sq. ft, 7' 6". 

• 

Note. — In square measure the inch is rix of a foot, while a prime is 
of a foot, or 12 square inches. The true value of the above result is 
therefore ^5 sq. feet, 7 twelfths of a square foot andifi square inches. The 
second and third denominations can at once be combined into square 
iiic*hes, by multiplying the second by 12 and adding the third ; therefore 
85 sq. feet 7' 6" = 85 sq. feet 90 sq. inches. d 

EXERCISE 16. 

Express in duodecimals : — 

1. 3 ft. 6 in. 3. 10 ft. 91 in. 5. 46 sq. ft. 53 sq. in. 

2. 7 ft. in. 4. 15 sq. ft. 25 sq. in. 6. 110 sq. ft. 116 sq. in. 

• • • 

* EXE BOISE 17. 

Express fh feet and inches : — 

1. 6 ft. 7'. *’ 3. 47 ft. 2' 9". , * 5. 11 sq. ft. 0' 0'''6"'. 

2. 25 ft. 8' 4". 4. 4 sq. ft. 3' 5". ,5. 83 sq. ft. C' 8 " 3"'. 

0 * * 

EXERCISE 18. 

• Express each an^^eer in square feet and squat'e inches. 

Find, by duodecimals, the areas of the rectangles whose lengths and 
breadths are as*under : — 

1. 3 ft. 2 in., 5 ft. 7 in. ? 7. 10 ft. 1' 6", 7^*^ 6'. 

2. 9. ft. 8 in., 7 ft. 6 in. 8, 23 ft. 5' 17 ft. 9'. 

3. 18 ft. 4.in., 14 ft 3 ill. 9. 11 ft 1' 6", 6 ft 6' 8". 

4. K ft 3 in., 14 ft 7 in. lo. 13 ftV 11", 14 ft 9'. 

5. 32 ft 8 in., 18#.. 4 in. ii. 10 ft 5' 3", 9 ft 7'to" 

6. 38 ft 5 in., 9 ft 11 in. „ 12. 37 ft J5' 6", 22 ft 7' 8" 

39. "Sinife the area of a rectan^e is fopnd by multiplying its 
length by its breadth, usin^ the words lengthy breadth and area 
to denote the number of units in each respectively, it follows 
that if the area be known and also the length (©r the breadth), 
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the breadth (or the length) can be at«once found. This can be 
expressed briefly thus ; — « • 

Since length X breadth^ area ; 

area * 

, « therefore (1) lengtt= 5 ^g 5 ^-^. 

• and (2) breadth = • 

length * 

Exam.ph . — Find the. length of a rectangle whose breadth is 3 yards 
2 feet, and whose area is 19 sfpiare yards 5 square feet. 

19 sq. yds. 5 sq. ft. =176 sq. ft. ; 3 yds. 2 ft. = 11 ft- * 

. Le«gth = (176-f 11) ft. =16 ft. =5 yds. 1 ft. , 

Note. — 1. Both the area and the given side must be expressed in •the 
same denomiq|ition before the process of division. 

2. The length of the side required will be expressed in the same 
denomination. 


EXERCISE 19. 


Find the length# of the following rectangles, having given the area 
and the breadth : — 


1. 

2 . 

3- 

4- 
* 5 . 

6 . 


Area, 975744 sq. ft ; 

Area, 633 sq. ft. 135 sq. in. ; 
Arei|, 76 s<j, yds. 6 sq. ft ; 
Area, 6 acres 363 sq. yds. ; 
Area, 8 acres 1 r^od 10 perches ; 
Area, 87 acres 1 rood 26*perches ; 


breadth, 52? ft • ^ 

breadth, 17 ft. 3 in. 
breadth, 2 yds. 5 ft 
breadth, 99 yds. 
brea^.th, 665 links, 
breadth, 9 chains 25 links. 


EXERCISE 20. 


Find the breadth of the following rectangles, ]>aving given the area 
and the length : — • . ' 

1. Area, 23 sq. ft 72 sq. in. ; length, 7 ft fo in. 

2. Area, 35 sq. yds. 7 sq. ft 126 sq. in. ; length, 20 ft 6 in. 

3. Arei*., 177 sq. yds. 6 sq. ft ; 1 length, 15 yds. 2 ft 

4. Area, 3 acres ; length, 242 yds. 

5. Area, 28 acres 22 perches ; length, 4^ip2 links. 

6. Area, 16 acfes 2 roods 10 perches ; length, 6 chains €55 links. 


' EXERCIffE 21. . ^ ^ 

1. What length nxust be cutoff a board 6| inches wide, that the area 

cut off may be a square foot ? • 

2. Reckoning the length of the Suez Canal to be 60 miles, and its 
surface equal to^ square mile, what is its average width in feet ? 
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« 

3. A fow of houses stands upon an acre of ground ; the frontage is 

304) yards. What is the depth 1 • • 

4. Find in feet, to two places of decimals, the length of a sheet of 
lead, 19 inches broad, which covers 233 square feet. 

5. A rectfjji^le 25 feet long and 14 feet broad is fqual to the area of 
a rectangle 20 feet long. What is tSe breadth of the latter 1 

6. A man in mowing grass by a fjiachine advances at the r|ite of 4 
miles an hour. It taJces him 72 minutes to mow a plot covering 10500 
square yards. How broad does he mow ? 

♦0. It has been shown that the area of* a square is the square 
of its length, because its length and breadth are equal; there- 
foi?e it follows that if the area be known, i.<?r'the square of the 
length, tfie length itself is the square root of the number denot- 
ing the area. ^ 

Example. — The area of a square field is 3 acres 2 roods 7 perches 9} 
square yards ; what is the length of each of its sides in yards ? 

Hei e area of square = 3 ac. 2 ro.*^p^. 9^ sq. yds. = 17161 sq. yds. 

. •. Si3e of square = <,^1*^161 yards = 131 yards. 

Note. — 1. When the area is expressed in differeiit denominations, it 
must he reduced to its lowest denomination before the square root can be 
foqpd. ^ • 

2. Remember that the units in the area are expressed in square 
measure ; those in the side in linear measure. 


• EXERCISE 2SL 


Find the length of the sides of the squares ^^hose arens are respec- 
tively : — 


1. 529 sq. feet. 

2. 9004 sq. feet. 

3. 04009 sq. feet. 

4. 40656 sq.^ards. 


5. 824464 sq. yards. 
• 6, ^52049 sq. yards. 

7, i41*61 sq. feet. 

8. 197136 sq, feet. 


q. 2334*8224 sq. feet. 
10. sq. yards, 
ir. sq. yards. 

12. lioj sq. yards. 


EX^BCISE 23. 


Find the leifgth of the sides of the squares wlbose areas are respec- 
• tively , • 


I. 3 sq. ft. 97 sq. in 
* 2. 5 j^q. ft« 121 sq. in. 

3. 14 sq. ft. Q sq. in. 

4. 150 sq. feet. 9 sq. in. 

5. 600 sq. ft, 36 sq. in. 

6. 7367 sq. ft. 52 sq. in. 


m, 7. 42 sq. yds. 4 sq. ft. 73 sq. in. 

8. 96 sq. yds. 7 sq. ft. 81 sq, in. 

9. 8 ac. 16 per. 

*10. 25 ac. 2 ro. 16 per. 

II. 3 ac. 1 ro 13 per, 5f sq.ydsi 
22. 109 ac. 3 ro. 9 sq. yds. 
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EZEBOISE 

• • 0 

1. Find in yards the side of a square plot of land which contains 
122J acres. 

2. A plot of ground in the form of a square contuCiys exactly one 
acre ; ho^ long is its side, expressM in links ? 

3. If a square field contains 10 acres of ground, what is tlvs length 
of its side in poles 1 

4. A square lawn contains 1 acre G perches 1?)^ square yards. Find, 
in yards, the length of its side. 

5. The area of a sqifare park is 115 acres 2 roods 16 perches. tFind 
the length of its side in chains. 

6. The area of a square field is equal to the area of a rectangle ^hoso 

sides are respectively 21 ft. 11 in. and 197 ft. 3 in. Find /.he leilgth 
of the side of the square. ^ 

c 

41. The distance around the boundary of a figure is called 
its perimeter. The perimeter of a parallelogram is therefore 
the sum of the lengths of its sides. ^ 

Example, — A square court-yard contains 8649 square feet ; what is its 
perimeter ? • 

Here area of square = 864^ sq. ft. 

. Length of one side= ft. =93 ft. 

. \ Perimeter =(93 x 4) ft. =372 feet. # 


« pXEBOISE 25. « 

« 

1. How many yardij of fencing are required to enclose a square field 
containing 1936 sq. ydrds ? 

2. If a square plot of ground contain 961 square yards, how many 
palings placed a yard apart will be required to go round it ? 

3. A square field covers 57 acres 2 roo(j|f lf5 •perches. What i.s its 

perimeter in yards ? ^ 

4. The side of a square field measures 20 chains 25, links. If 1 walk 
round the boundary, how many miles shall I travel ? 

5. A squSre field contains 21 acres 3'roods 1 perch. How long will 

it take a man to run round the boundary at the rate of 7^ miles an 
hour ? ^ r 

6. ^ix times round a cricket-ground measures nine miies. How^ 
many chains are there in one side, if the field }m a perfect square ? 

« 

42. When the Ipngth of a rectangle is a nfaltiple of* its 
breadth, the entire surface of the rectangle can‘ be divided into 
squares, each of whose sides will be equal to the breadth of the 
rectangle. « ^ 
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Example. — A room is twics as long as it is broad, and its area meastires 
338 square Jards ; find its dimensions. • • _ 

Ifeince the length is twice the 
breadth, the room can be divided into 
two squares, each of whose sides is equal 
to the breadth 9f\he room. • 

Here area of each square = 169 sq. yards. 

. *. Side of ®ach square i=j\/l 69 = ;j^s. 13 yds. 

. *. Breadth of the room =43 yards. .* 

. Length of the room =26 yards. 

Note. — The pupil sliould draw diagrams in connexion with the 
solution of most of &e Exercises. 

. EXEBCISE 26. ' « 

T, A room is twice as long as it is broad, and its area b 2312 tquare 
feet.^ Find the length of each side. , ^ * 

2. A tennis court is twice as long as it is broad, am^ its area is 
5G square yards 8 square feet. Find the length of each side. 

3. A room whose length is three times its breadth has an area of 
581 square feet 3 squiire inches, WJiat are its dimensions I 

4. The area of a rectangular field is 39 acres 32 perches, and one 
side is double the other. What are dimensions in yards ? 

5. The area of a rectangular field is 22 acres 2036^iimre yards, and 
one of the sides is three-and-a-half times as long as the other. Find its, 
dimqpsioni^in yt«ds. 

6. A floor i^half as long again asr it is broad, and its area is 13824 

square feet. Find the length of each side. ^ ^ 

43. To fizK^ the area of a uniform path. 

Example . — A tennis <t)urt 58 feet long and 34 feet wide has a gravel 
path 2 feet wide outside it. Find the 
area of the path. 

Let figure EFGII represent the 
court, then it is evident that the 
figure ABGD includes the court and 
the path ; therefore theediflerence of 
these two areas must be tlio%,rea of 
the path. • 

To obtain the lAigth and breadth 
of the outer rectangle A BCD 
the width of the path must* be 
added to the length and breadth of 
the inner rectangle* • 

. Hendb area of rectangle A BCD — (62 x 38) square feet. • 

^ = 2356 square feet. 

Area of rectangle EFQM = (58 x 34) square feet. 

# ^ ™ 1^72 square feet. 

* , . *. Area of path = (2356 - 1972) square feet. 

* = 384 square feet. 

Note. — If the path had been i^ide the court it would have been 

necessary to subtract twice the width of the path from the ^jlimeusions of 
the court. ^ • 

‘ * D - 
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EXIbBOISE 27. 

square tennis court whose side is 60 feet long^as a gravel path 
3 feet wMe outside it. Find the ‘^area of the path. ' ^ 

2. A square plot of ground i? 60 feet long. If a gravel path 3 feet 

wide he taken off all round, find the area of the path. ^ 

3. A park is 908 yards square. If a drive ^2 feet wide be made all 
round it inside, what will be its area in square yards ? 

4. An oblong field is 300 yards long and 200 yards broad, a belt 

of trees 30 yards wid^ be planted round it, find the area of the interior 
space in square yi^rds. * « 

5. The outer and inner boundaries of a gravel path are squares, and 
the path is 9 feet wide. The square enclosed by the patli covers 304 
acres 9 square yards. Find the area of the path. 

6. A rectangular field 12 chains long and chains broad has a 
square pond in the middle whose side measures 12^ yards. Find the 
area of the grass land in acres, roods and perches. 

7. A square field has a plantation 11 yards wide running along all four 
sides without the boundary of tl^e field. This border contains one acre. 
Find the area of /iie field. 

8. A rectangular park, one side of which is twice as long as the 
* other, contains 600 acres. How many square yards ^f ground will be 

occupied by a road 16 feet wide running round it ? 

44. To'^find the cost of an area at a given pr?ce. 

‘It is often necesShry,. not only to find the area of a floor, 
court, field, etc., but also the cost of the workman’s labour at so 
much per' sq. foot^ sq. yard, etc., or the rent or value (in the cost 
of land) at so much per acre, etc. 


EXEBOISE 28. 

« 

I. What must be paid for paving a court measuring 2344 sq. feet 
72 sq. inches at 6s. 6d. per square yard. ,, 

c.. Find the cost of turfing a lawn measuring 1 acre perches 19| 
square yards at 3d. per square foot. ^ * 

3. If building-ground be bought for 15a. 9d. a square yard, what 

will be the cost of half-an-ac*'e of such ground ? , 

4. Find the rent of a farm of 225 acres ^1 rood 33 perclies at £% 11s. 

8d. per acre. * 

5. Find the cost of four building sites, each 3 roods 23 perches, at 
£278 16$. 19d. per acre. 
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6. Whgt is the cogt of moving meadow whose area is 29 acres 2 roods 

35 f)erches at 3s. 6d. per acre ? • • ^ 

7. Find the cost of turiing a lawn 140 feet long and 41 feet broad at 
G|d. per square yard. 

8. A squaijffolayground is 17 y^rds 2 feet long. • What infill be the 
expense of gravelling the same, at Is. 1 Jd. per square yard ? • 

9. Find the cost of levelling a rectangular plot 120 feet long And 60 
feet broad at £6 Is. jJej square chain. 

10. Find the value of a building site 79 feet 6 inches long and 62 
feet 8 inches wide at 3b. per square foot. 

im What is the value of a meadow 16 chains 50 links long and 
3 chains 50 links broad at .£20 per acre 1 • 

11. Find the cost of gravelling a footpath ^ mil« in length and 4^ 
feet wide at a cost of 6d. per square yard. 


EXEECISE 29. 

• 

I. Find the cost of turfing a lawn* 30 yards 2 fe^t 6 inches long and 
10 yards 1 foot broad at 2s. 3d. per square yard ; two flower-beds 10 feet 
long by 8 feet broad are not to be turfed. • 

t. In s> rectangular pleasure ground, 96 feet by 84 feet, there are 
four oblong ^ss plots, 22 J feet by 18 feet each. Find the cost of 
asphalting the remaining portion of the ground at 8jd. pei^square yard. 

3. What wiW it cost to make a gravel walk 7 feet wide along the 

inner edge of each side«of a square field whosa^side is 110 yards Icmg at 
Is. 6d. per square yard ? •' 

4. A square pond whose side is 75 feet has 1 path 2j^ yards wide 
round and immediately outside. Find the cost of asphalting the path at 
9d. per square yard. 

5. Find the expense of paving a pathway 6 feet wide round and 
immediately outside a ^nni|^court 21 yards long and 10 yards wide at 
9jd. per square yard. 

6. Find the cpst of gravelling a path 5 feet wide running along two 

consecutive sides of a garden which is 172 feet long and 54 feet wide ; 
a load of gravel, worth i2s. 9d.,1ljeing required for every 40%quare yards 
of path, and the work occupying a man and a boy for 4^ days at 3 b. 9d, 
and 2s. a day respectively, ^ 

7. A rectangmar pleasure ground is 100 feet long and 60 feet broad. 
Two pafhs cross it at righ4 angles, <pe from end to end, and the other 
from side to side. Each of these ia»5 feet wide. Fi«d the cost of laying 
dowU the i^mai*ing area with turf at 6d.*per squ%re yard. 

8. A rectangulM* court is 120 feet long and 90 feet broad, and a path 

of the uniform breadth of 10 fe®t runs round it.’ Find the cost of 
paving the path at 4a. 6d. per square yard, and covering the remaindor 
of the court with turf at 6s. 6d. per 100^ square feet. ^ 
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45. To find liow many times one a^ea is obtained in another 
area. ' * 

Example. — railway platform is 54 yards long and 21 yards broad. 
How mai^ planks does it contain, each being 13^ feet lo^ and IQJ inches 
wide? ^ 

Here area of platfonn=(54 x2p sq. yard8=:1134sq. yards. 

. Number of square inches in platform 1134 x 9 x 144= 14^0664. 

But the number of square inches in one plank == 13^ x 12 x 10^= 1701. 

. ’ . N umber of planks required = = 864, * 

Note. — 1. The areas must be both expressed in the same denomination. 

2. The quotient obtained by dividing the greater space ^y the 
lessTs the number required. 

( 

^ EXEECISE 30. 

1. How many allotments each 1| perches can be made from a field 
covering 6 J acres ? 

2. How many sheets of paper each containing 54 square inches will 
cover an acre of ground 1 

3. A dining-ha)l whose area is 810 square feet is to be paved with 
rectangular tiles 6ach 12 inches by 9 incnes. How many tiles will be 
required 1 

4. A lawn 90 feet long and 37 feet broad is to be lahi with turfs *3acli 

9 inches square. How many will be required ? ' 

5. Into bow maeiy allotments each containing 2 roods 10 perches 
can a rectangular field 450 yards long and 121 yards wide be divided ? 

6i How many oblongHUes 4k inches by 25anehes will be required 
for paving a square court each*side of which measures 12 feet 6 inches ? 

7. How fiaany»dev'^ 4 feet long and 8 inches wide are required for 
the iloor of a room 16 feet long and 12 feet 9 inches wide ? 

8. Find the number of granite bucks required to pave a street 1 

mile long and 16 yards wide, one block being 4 inches broad and 12 
inches long. ^ * 

9. Find the cost of turfing a ground 10 chains long and 5 chains 
broad each turf being 15 inches bv 6 inches and 100 ti^rfs costing Is. 3d. 

10. How many tiles 11} inches by 7i inches will be required to 
pave a yard* 18 ^eet 9 inches by 15 fe^t 8 inches ? And what will be 
the cost, if the tiles be 9d. per dozen and the expense of laying them 
down 9d. per square yard 1 

lo . The length of a rectangular field is 209 yards and 4ts width 
110 yards. How many allotments «f } acre c /U be made from it ? And 
how much more rent will be got by letting the allotments at 10s. each 
than by letting the whole field at 30s. per acre ? « ‘ 

1 2. Taking the cost of flagstones at Is. per sqi»^re foot, what sum 
must be given for stones, each 14 inches by 9 inches sufficient to pave 
a certain court-yard, if a court-yard of half the size require 560 stones 
each 1^ feet square ? 
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EXEROIBE. 31. . 

1. If the cost of paving a square court be.^l 7s. at the rate of 
Is. 4d. per square yard, how many yards long is the side of the court 7 

2. If the eoit of making a squai^ lawn be £3bf 18s. 4jd. at the 

rate of 3s. 4jd. per square yard, how many feet long is the side of the 
lawn ? • " * • 

3. The expense of paving a street half-a-mile long, at 7|d. per square 
yard, was £430 16s. 8d. Find the breadth of the street. 

4. The cost of gravelling a rectangular playground, at 9d. per square 
foot, %as £17 8s. lOd. If one side measure 30 feet 4 inches, what is 
the length of the other side 7 

•5. The rent of a square field, at £2 148. 6d. ptr acre, amounts to 
£27 5s. Find the cost of surrounding the field with a railing at .9d. 
per^ard. 

6. The cost of levelling and turfing a square cricket fteld at £175 
9s. 4d. per acre is £987. Find thd cost of putting a paling round it at 
3s. 2d. per yard. 

46. To find the length of carpet required to cover a floor. 

Carpet is made in various widths, and. is sold by the 
yard. It is evident (§ 39) that to find the number of yards of 
carpet required to cover the floor of a room, the area of a rooifi 
must be divided by the width of the carpet. The number of 
yards found, the cost can be readily ascertained. ^ 

Exampte.-LRow much carpet 27 inches wide will be required for a 
room 31 feet 6 inches Idhg and 16 feet 6 inchet broad ; and what ^ill it 
cost at 5s. 6d. per yard ? * 

Area of floor=(31i x 16J) sq. feet=619| sq. fe^. » • 

Since the carpet is to cover the w'hole floor, the whole area of the 
carpet is to be 519f sq. feet, and its width is feet. 

Hence length of carpet required =(519|-7-^|) feet =231 feet =77 yards. 

And coat of carpet*=5s,,|d. x 77 =£21 3s. 6d. 

Note.— S imilarly, the width of the carpet, the length of the room, 
the breadth of the room, or the price of the carpet can be found when 
the other quantities are given. ^ ^ 

• 

EXERCISE 32. 

* • 

9 I. Ho^ many yards of carpet 27 inches wide will cover a roem 27 
feet long and 17^ feet briAdl 

2. How many yards of cairpelf 2 feet 11 inches wide wull cover a 

room 15 feet loAg and 14 feet 7 inches bA>ad ? • 

3. What length of carpet | yard wide wiU be required to cover a 

floor 3^ feet by 25| feet 7 • 

4. Find the expense of carpeting a room 18 feet 9 inches long and 
17 feet 6 inches broad with carpet 28 iqches wide at 6s. 2fi. per yard. 
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$i How much will it cost to carpet a jfbom IS^feet 9 inches by 16 
feet 6 inches with catpet 33 inches wide at 3s. 8d. per yard ? ^ 

6. Find the cost of carpeting a 6oor 19 feet 7 inches long and 18 
feet 9 inches broad with carpet ^5 inches wide at 6s. 6d. per yard. 

7. When 64 yards 2 feet 6 incjies of cari>et exactiy*cover a floor 23 

feet 6 indies long and 16 feet 9 inches broad^ what is the width of the 
carpet ? ‘ o 

8. A room 21 feet long requires 49 yards of x^rpet 27 inches wide. 
Find the breadth of the room. 

9. What is the length of a side of a square room which is covered 
with 206J yards of carpet 33 inches wide ? 

xo. A square room is covered with carpet 27 inches wide costing 
33. 4^d. per yard. ‘ If the cost of the carpet be £15 12s- 6d., flnfl the 
length of a side of the room. * ^ 

11. The cost of covering a room with a Turkey carpet at 6s. 3d^.per 
square yard it £7 5s. lOd. If the width of the room be 13 feet 4 inches, 
find the length of the room. 

12. The cost of covering a room with carpet 3 feet 3 inches wide is 

£6 3s. 6d. The dimensions of the room are 19 feet 6 inches by 13 feet. 
Find the price of the carpet per yard. * 

47 . The foll(^wing example should be carefully noticed. 

Example, room 20 feet by 16 feet has a Turkey carpet in it, 
a border 2 feet wide all round being left uncovered by carpet. The 
border was stained at a cost of Id, per square foot, and (!feirpet*cost 
27s. per square yard. What was the whole expense ? 

Since the feorder*is 2 ft. wide all round the room, the length of the 
carpet must be 20 ft. - 2 ft. x 2= 16 ft., and the breadifli must be 10 ft. 
-2fi. x2=12ft. « * 

Hence area of carpefri= 16 x 12 sq. ft. “ V sq. yds. 

Hence ^ric^ of carpet = 278. x V = ^^8 10s* 

The area of the border is the difference between the whole area of the floor 
and the area covered by the carpet, and is therefore 

(20 X 16 - IG X 12) sq. ft. = 128 sq. ft. 

Hence cost of staining at Id. per sq. foot=i 128d. = xOs, 8d. 

. *. Total cost=dC28 16s. + lOs. =£29 63. 8d. 

HXEBOISE 33. 

1. If a carpe6 measuring 20 feet by *16 feet be laid in a room 24 feet 
by 18 feet, how many square yards of the floor will remain uncovered ? 

2. A carpet 13 f^t 6 inches by 10 feet 9 inches ds laid 011 a floor 
20 fe&t 6 inches by 12 feet 9 inches. Find the cost of staining the rest) 
of the floor at 3d. per square yard. 

3. A room is 2affeet 6 inches long by 13 feet 6 inches wide. Find 

the cost of staining a* border fiext the walls 18 inches ^road all rbund 
the room at 28. per square yard, • 

4. A room measuring 19 feet by I4T feet is to belaid with matting so as 
to leave ah uncovered piece next the walls 18 inches broad all round the 
room. How many square yards^of matting will be required? 
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$. Wh%t length of ourpet t feet 6 inohei iride will be. requiied for a 
rooip 18 feet long t!Rd 16 feet broad, if a sjpace a foot brc^ be left 
uncovered all round the room ? 

6 . A room 21 feet sauare has a square of Turkey carpet in the 

centre, a bordej^® feet wide inside all round being covert witnuoil-oloth. 
The carpet and oTl’cIoth cost respectifely 16s. 6 a. and Ss* 6 d. per square 
yard. Find the total cost. • ^ 

7 . A room 24 feet ])y 18 feet is covered in the centre with carpet 
2 feet wide, at 4s. 3d. per yard, leaving a border of 3 feet all round the 
carpet, which was painted at a cost of 9d. per square yard. Find the 
total aost. 

8 . Find the saving in carpeting a room 18 feet long and 16 feet wide, 
if, in^ead of carpeting the wnole floor, a width of 3 4eet from each wall 
be *stainecL The carpet 18 inches wide costs 3s. 9d. per yard, and 
s tailing costs 4d. per square foot. 


48. To find the area of the surface of the walls of a room. 

The area of the four walla of a room is equal to the area 

of a rectangle, whose ■ . ", — ■■■■■■ 

length is the dis- j 

tance round the I 1 S 

room, and whose * i £ 

breadth ^ the lieight j j 

of the room f^for tho ■ ' ,i„l„ ' 

area of each of the brladt«. breadth 

two si des of a rt>om = 


length X height and the area of each of th8 two ends of a roem= 
breadth X height. Hence the totaF area oj the four walls of 
a room== (twice the len^^h + twice the breaHth!) x the height. 


Example ., — What will be the cost of painting tho walls of a room 19 
feet long, 15 feet broad and 10 feet high at 28, 3d. per square yard. 

The total area of thS four^walls in question 

• ={2(19 + 15) X 10 } square feet 

= 680 square feet = 75f square yards. 

Since the painting costs 28. 3d. per square yard the whole cost will be 
28. 3d#x 755 =£8108. « 

Note.— Painters* work is usually estimated by the^quare yard. 


49. Deducttens must be made from the. total area of the 
•the walls* for windows, fire-places, doors and cupboards, before 
calculating tho expense of painting or papering, as tho case 
maybe. , , . ^ * 

Example * — -A reom is 14 feet 9 inches long, 9 feet 3 inches broad and 
10 feet 6 inches high. It coutluns two windows 5 feet 6 inches by 4 feet, 
three doors 6 feet by 3 feet and a fire-place 6J feet long by 4 feet high. 
What is ai*oa of the surface to be painted ? • 
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llie total area of the four walls m question 

=^{ 2 (14J + ^) X lOJ } square feelK 
= 504 square feet. 

Area of windows = (o-i x 4 x 2) sq. feet = 44 sq, ft. 

Area of doors = (6 x 3 x 3) sq. feet ^ 54 sq. ft. 

* ArSa of fireplace = <6 J x 4) sq. feet 26 sq. ft. 

TotM area to be deducted = (44 + 54 + 2(1^) sq. feet = 124 sq. ft. 

• . Area to be painted =/ (504- 124) sq. foot =380 b(Ji ft. 


EXEEOISE 34. 

1. A room is 18 feet lonjy, 15 feet broad and 13 feet high. ^Find 
the area of the wuHj in square yards. 

2. A room is 14 feet 3 inches long, 11 feet 9 inches brd^d and 10 

feet high. Find the area of the walls in square yards, • 

3. A room is -40 feet long, 30 feet broad and 20 feet high. Find 
the cost of painting the walls at 2s. Qd. per square yard. 

4. What will be the cost of painting the walls of a room at Is. 9d. 
per square yard, if the length of each side be 15 feet, of each end 10 feet, 
and the height 9| feet ? 

5. A room is 10 feet long, 8 feet 4 inches broad and 7 feet 6 inches 
high. Find the ccWl of painting the walls at 4|d. per square foot. 

^ 6. A room is 20 feet 7| inches long, 15 feet 4J inches broad and 12 
feet 4 inches high. Find the cost of colouring the walls St J)d. per square 
yard. 

7. Find the expgnse of painting a room 22 feet 0 inches long by 13 

feet 5 inches broad and 9 feet high at 4s. per square yai^, deducting 10 
square yards for windows# • 

8. Find the expense of pain4,ing a room 27 feet long, 17i feet broad 
and ll-i feet high aV3s. per square yard, allowing for four windows 
each 7;|^feet by 4 feet.* 

9. Find the cost of painting a room 21 feet long, 15 feet wide and 11 

feet 4 inches high at Is. 3d. per square yard, allowance being made for 
two windows 7 feet high by 3 feet wide aqfj a fireplace 6 feet wide by 
4J feet high. ^ c 

10. The walls of a room which is 35 feet long, I7j,f0et wide and 18 

feet high, are to be panelled to the height of 4 feet at Ss. 6d. per square 
foot, and coldured above the panelling it Is. 6d. per square yard. The 
doors and windows reduce the area to be panelled by 25 square feet, 
and that to be coloured by 60 square feet. What wiW be the cost of 
the v^iole work ? • . . 

50. Wall pape-rs are only soM in lengths of 12 yards called 
pieces and English wall papers are generally 21 indhes wide. * 

Emmple , — A room is 18 feet lon^ 13 feet 6 inches wide and 12 feet 
high. HoW many pieces of paper (ea^ 12 yards) 23 inches wide will be 
required? An^ what wdll he the cost at 2s. 6d, per piece? 
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The aq^a of the four wallvin question 
* = {2 ( 134) ^ 12} square ket = 756 square feet. 

Hence the length of paper required 

= (756-r-fa) feet— feet =144 yards; 

Since each ipiece contains 12 yards, the number of pieces required 
*f/ = 12. • * * 

And the cost =28. 6d. x 12=£1 lOs^ * 

' • EXEBCISE 35. 

I. How many pieces of wall paper each 12 yards long and 24 inches 
wideiwill be required to cover 'the four walls *of a room 16 feet square 
and 9 feet high ? 

, f. How many pieces of wall paper each 12 yard% long and 9^ inches 
wide must be bought to cover the 'walls of a room 29 feet 7 inches long, 
16;feet 8 inches wide and ISJ feet high ? 

3. How many yards of paper f yard wide will cover ^he walls of a 
room 23 feet 6 inches long by 18 feet 6 inches wide and lOj feet high ? 

4. How many yards of paper 2 feet wide will be required for a room 
35 feet long, 26 feet wide and KHeet high ; allowing for a door 7 feet 
high and 6 feet widb, two windows each C feet high and 4 feet wide and 
a Noplace covering 1 8 square feet ? 

5. How many pieces of wall paper each 12 yards long and 9 inches 
wide are required to cover the walls of a room 24 feet long, 16 feet wide 
and 124#fcet Mgh ^ allowing f of a piece for waste, but deducting £6r 
door, windoT^, etc. I of the whole areal 

6. Find the cost of papering a room 14 feet long, 13 feet 6 inches 

wide and 7 feet 8 inches high with paper 18 inches ^de at 13s. 6d. 
per piece of 12 yards. • , , 

7. Find the cost of paper 27 inches.wide for a room 27 feet 8 inches 
Idng, 21 feet 4 inches wide and 12 feet high at 4s. 0d. pmr pie^eof 12 yards. 

8. What will be the expense of papering a ro#m 20 feA long, 15 feet 
broad and 13 feet high with paper 21 inches wide at lid. per piece of 
12 yards ; an extra 8d. per piece being charged for hanging 1 

9. Find the cost trf pax)firing a room 24 feet 10 inches long, 13 feet 

5 inches w^de and 11 feet 4 inches high with paper 1 foot 11 inches 
broad costing 7M. per yard ; an area of 108 square feet being deducted 
for doors and windows. 

10. A room is 21 feet 4 iliches long, 15 feet 9 inchesp broad and 14 
feet high ; the doors and windows together occupy 66 square feet. What 
will be the co?^ of papering the remaining part of the surface of the 
walls witii paper 25 inches wide at 3s. 9d. per piece of 12 yards? 

1 1: What will be th«^ost of papering a room whose length is'Ss feet, 
breadth 20 feet and height 10 f«et with paper 16 inches wide at 10s. 
per piec^of 1^ yards ; cdlowing for a fiteplace 6 feet by 4 feet, a door 7 
feet by 4 feet and two windows each 5 feet by ^feet ? 

12. A room 25 feet 7 inches Jong, 16 feet 9 inches broad and 13 feet 

6 inches high has three windows each 5 feet by 3 feet 6 inches, a door 

7 feet by 4 feet and a fireplace 5 feet by 6 feet. What^ill be the cost 
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of coTering the remaining part of the eurfabe of thO walls wit]a paper | 
of a yard wide at 4s. 6d. per pi^e of 12 yards ? ^ ^ 

61. Glaziers usually estimate their work by the square foot. 

, ^ EXEEOISE 36. / 

1. How many panes of glass dach 2 feet by 1 foo^ 5 inches will 

glaze a ^window 8 feet high and 5 ftet 8 inches wide ? r 

2 . There are 8 windows to be glazed and e^ch measures 1 foot 6 
inches by 3 feet. What will be the cost at 7|d. per square foot 1 

3 . Find the cost of glazing 6 windows, each window having 12 panes 
and each pane measuring 15 feet 6 inches by 8 feet 9 inches, at 64. per 
square foot. 

4 . In a row of tpenty-five bouses, each nouse has 17 windows, •eacli 
window 4 panes, and each pane measures 18 inches by 9 inches. What 
will be the cost of glazing all these windows at 6 d. per square foot ? ^ 

5 . Eequir^l the expense of glazing the windows of a house at Is. 8 d. 
per square foot, there being 8 which measure 6 feet 6 inches by 2 feet 
10 inches and 10 which measure 4 feet 8 inches by 2 feet 9 inches. 

6 . A certain building has 63 windows, 46 of which contain 12 panes 
each, measuring 20 inches by 16 ; the others contain 9 panes each, 
measuring 16 inches square. Find the cost of glazing at 2 s. 3d. per 
square foot. 


CHAP TEE III 


OBLIQUE PARALLELOGRAMS. 

• • 


52. A four-sided figure •which has all its sides equal, whije 
its angles at« not riglit angles, is called a rhombus (A). 

63. A four-sided figure which has its opposite sides ouhj 
equal to each other, while its angles are not right angles, is 
called a rhomboid (b), ^ ^ 



54. Each of these figures being of an oblique shape and 
having no one of its angles a right angle is calldd m oblique 
jMtrallelogram. 

Since a rhombus has all its sfdes equal like a square, if a 
square pictune frame be taken and wrested out of the perpen- 
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dicular, il will forqj a rhoAbus, Similarly, the frame ©f a school 
slatte (which is generally rectangular* or oblong) wrrested out of 
its perpendicular will form a rhomboid. 

55. To fittA the area of a rho{nbus or rhomboid. « 

Let ABGD be the oblique jparallelogram whbstf area is 
require3. BC is called the base, i.e, the side on which it appears 
to stand, AD is equfifl to BC^ and AE and DF are called the per- 
pendiculars upon BC. 

Observe that the perpendiculars AE aftd DF form sides of a 

It \jan bo proved that the area of 
4he oblique parallelogram ABCD 
is Jqual to that of the rectangle 
AEDF; for if the triangle A BE J)e 
cut off from the oblique parallelo- 
gram A BOD, and placed so that^JS 
may be on DO it trill form the rectangle AEFD, thereby show- 
ing that the area of the oblique parallelogram^ is exactly 
equal to that of the rectangle AEFD. Now the area of the 
re^angle AEFD is found by multiplying AD by AE ; therefoiie 
AD multiplied hy AE also gives the area of the oblique paral- 
lelogram ABCD and by the definition of an oblique parallelogram 
the side AD is equal to BC the base. ETence, area of a 
rhombus or rhombeid is found by muMdplying its base hy its 
perpendicular height. 

Example. — In the rhombus ABCD, if the btee 2 feet 1 inch 

and the perpendicular AE \ foot 3 inches, what is the area? 

2 feet 1 inch =: 25 inches ; 1 foot 3 inches =15 inches. 

. •. Area of rhombus (25 x 15) square inches 

= 375 J^uare inches= 2 square feet 87 square inches. 

No'I’e.-^As AE is not only the height of the rectangle AEFD, but 
also that of the fbombus ABCD, the general rule for finding the area of 
any parallelogram— square, ^rectangle, rhomhus or rl^mhold— is to 
multiply the base (length) hy the perpendicular height (breadth). 

. • EXEEOISE 37. 

# 

1. Express in square yards the area df a rhombus whose base is 50 

feet and heiglst 40 feet. • * 

2. What is the area of a rhomboid whose length is 4 feet 6 inches 
and peraendicular breadth 3 feei^lO inches ? 

3. Find the area of an oblique parallelogram whose length is 28^ feet 

and perpendicular breadth 26| feet. ^ 
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4 « Find the acreage of a field in thcf shape of a rhomhoid whose 
length is 242 yards and perpendicular breadth 70 ^rds. « 

5 « Find the acreage of a field in the shape of a rhombus whose side 
measures 35 chains and whose perpendicular breadth is 150 links. * 

6 . What is the area of a field in the shape of a rho^J^oid whose side 

measures *^144 poles 2 yards and* whose perpendicumr breadth is 58 
poles 4 yards ? t « 

7 . Find the area of a field in the shape of, a' rhombus whose side 
measures 17 chains and whose perpendicular breadth is 7 chains. , 

8 . What will it cost to cover a room in the shape of a rhomboid 
whose length is 16 feet and perpendicular breadth 12 feet, with «sarpet 
2 feet wide at 3s. fid. per yard ? 

^ ft 

66. Since the area of a rhombus or rhomboid is iound' by 
multiplying its base by its perpendicular height, it follows thuu 
if the area(,be known and also the base (or the perpendicular 
height), the perpendicular height (or the base) can ho at once 
found. This can be expressed briefly thus : — 


(1) Area of an oblique parallelograms 


base 


perpendicular height 


area 


(2) Base of an oblique parallelogram = — , , , 

^ perpeadiculax height 

(3) Perpendicular height of an oblique paTallelo^am= 

, ( base 

Example, — The area a rhomboid is 320 square yards and the base 
is 64 feet. Find the height. * 

* 320 square yards =288Cr square feet. , 

. *.« Height ^(2880 -r 64) feet =45 feet =15 yards. 


BXEBCISE 38. 

1. The area of a rhombus is 49 square £§et 64 square iqchea and the 
base is 7 feet 5 inches. Find the perpendicular height^ 

2 . The area of a rhomboid is 117 square yards 5 square feet and the 
perpendiculat height is 1 1 yards 1 foot. ^ Find the length of the base. 

3 . ^ The area of a rhomboid is 63 square yards 6 square feet and the 
base is 8 yards 2 feet. Find the perpendicular breadths 

4 wThe area of a rhombus is 53 square feet 18 square inches and the 
perpendicular height is 4 feet 3 inches. Find /he length of the base*. 

5 . The area of a^eld in the shape of a rhomboid is 6 acres 1 rood 
16 perches 16 squar^ yards und the perpendicular bread<th is T26 
yards. Find the length of the base. 

6 . The area of a field in the shapp of a rhombus is 21 acres 2 roods 
16 perches and the length of the base is 27 chains. Find the perpendicu- 
lar breadth in <phaihs. 
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CHAPTER IF. 


TRIANGJ.ES. 


57. Triangles' have three sides and throe angles. A triangle 
which has all its sides equal is called an e^ilateral triangle (a). 

69 . A triangle which has only two siaes equal is called an 
isosceles triangle (b). 

*59. A, triangle which has all its sides unequal is called a 
vealene triangle (c). 



^ Fio. 12. Fig. 13. Fio. 14. 

60. 'fhe^base of a triangle is the side upon which it is sup- 
posed to stand. ^ 

61. The perpendicular height (or altitude) is* the perpen- 
dicular drawn fromHhe angular point c^posite the base to the 
base. 

62. To find the area of any triangle hsOrin^ giTen the base 
and perpendicular height. 

Let ABC be a triangle, and e b ^ f 

A EOF be a paralkjlog^m on j ‘ 

the same ba^e-^ O', and having the j /\ ; 

same height BD. It is evident | / j : 

that the triangle is o^ctly j / 1 «Sv i 

half the parallelogram AEBl), \ / \ • j 

and the triangle DBC half the j/ "i 

^ parallelogram DBFO ; therefore a “ c 

the whole triangle A!^ is equal fjo, is. 

to half the parallelogram ASFC. It is plajn then, that if wo 
wish to find the* area of the trianglb ABC,;we have but to find 
the area of the jjarallelogram of which it is half, and divide by two. 
Hence the area of a triangle*is found by multiplying the base 
by the perpendicular height, and taking one half ^ product. 
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Rhta/mpU , — In the triangle ABC the base ^(7 is 12 ft 6 in. and the 
perpendicular height BD is 8 10 in. What is th% area t 

Here 12 ft. 6 in. = 12^ ft. ; and 8 ft. 10 in. =8§ ft * 

. \ Area of triangle ABC^ i?L^.§i4S(j. ft 

» =55/4 sq.ft ^ 

f =55 sq. ft 30 sq. in. ^ 

EXERCISE 39. 

Find the area of a triangle, its base and perpendicular heigh Isbeing 
respectively : — 

1. 7 ft and 1^0 ft 7. 400 links and 750 links. 

2. 484 yds. and 204 yds. 8. 968 links and 365 linkk. 

3. 2 ft. 6 in. and 1 ft. 6 in. 9. 6 ch. 25 links and 5 ch 20 links. 

4. 18 ft^4 in. and 10 ft. 3 in. lo. 12 ch. 60 links and 6 ch. 24 links. 

5. 3 ft 6 in. and 8 in. 1 1‘. 14*1 yds. and 9*2 yds. 

6. 25 yds. and 8 ft 12. 8| ft and 7J feet 

EXERCISE 40. 

, I. A picture hangs from a single support by a cord passed through 
two rings in its \ipper edge 10 inches apart and tied**l^ether. How 
much wall does the cord surround if the nail be 8 inches from the 
picture ? 

2. The base of a triangular plot of ground measures 84 chains and 
the perpendicular upon i la measured from the oprjosite comer 45 chains. 
Find its acreage. 

3. What is th<i ar^^ of a triangular board of which the base measures 
3 feet- 1 1 inches and the perpendicular l*eight 1 foot 3 inches ? 

4. Find the rent of a triangular field whose base is 4 chains 75 links 
and perpendicular height 25 chains at £4 pfjr acre. 

5. What will be the cost of flooring ^ triaVigular space, one side 
of which measures 21 feet and 15 feet being the distance of that side 
from the opposite one, at 8jd. per square foot ? 

6. Find the cost of covering a triangular court with tiles 4 inches 
square ,* the base, of the court is 12 yams and the perpendicular on it 
from the opposite corner is 7 yards ; the tiles cost Is. 6d. per dozen and 
the labour 2s. fid. per square yard. 

« 

63. If the area of a triangle be know and also the base (or 
the perpendicular height), the pei^endicular height (or the base) 
can be readily fouiuj. ^ a. * 

area of a triangular field is 19 acres 3 roods 8 perches 
and its aMtude, t.e. its perpendicular height, is 18 chains. Find the 
length of the in chains. 
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Here area= 19 3 ro.' 8 per, s 19’6 acrea* 

0 » 1980000 square links. 

And altitude:;^ 18 chains =lS0O linka« * 

Since =axa>;- 
«l ^ ase x ispo _ iggo^QQ gq_ ’ 

. •, Base X 1800= 396000^ sq. links, 

. •• links. 

1800 

= 2200 links. 

=r ^ chains. 
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€4. From this we learn that dividing do^le the axea of a 
tnangle hj the perpendicular height (or the base) gives the l^e 
XttC the perpendieular height) as may be required. 


EXEBOISE 41. 

1. The area of a triangular enclosure is 420 square feet and its per- 
pendicular height is 15 feet. Find the length of the base. 

2. The area of a triangular space is 30 square feet 88 square inches 
and its base is 9 feet 8 inches. Find the altitude. 

3. The are^of a triangular field is 5 acres I rood 15 perches ami 

th^ base ^ae^iures 45 poles. What is the altitude in poles ? * 

4. A surveyor having lost his field book, and requiring the base of 

a triangular fie^d remembered that the area was 6 aftres 2 troocls 8 |>erches 
and a perpendicular &om one angle to the base 524 links. How much 
was the base in chain^? • 

• 5. A triangular board contains 352^ square^ inches and the base is 
3 feet 11^ inches. What is the perpendicular height?* • 

6. A triangular field contains fiacres 3 roods 5*12 perches, and its 
perpendicular distance measures 826 links. Find the length of the base 
in yards. ^ 

65. To find the area^of a triangle having given the three 
sides. 

The metho*d of determining the area by means of the three 
sides is not generally used •In practical work bjjlaifd surveyors; 
the proof of the rule is too complex to be given here. It will be 
sufficient if w6 simply state the rule — 

1. Add the thre%8ides together. 

2. Prom half this sum subtract each side separately. 

* 3. UultAply the half sum and the t^Lree remainders con- 
tinually together. 

4. Extract the square root of the product : this last result 
win bo the area of the triangle. 



32 , JUNIOR SCHOOL MENSURATION 

r f 

Example. — Find the area of a triwgulaaplot of ground of ^hioh the 
sides are 26, 36 and feet c 

Sum of the three sides=(26 + 35 + S(J) feet= 112 feet. 

Half the sum =112feet-T-2 s56feet. 

, First ijemainder = (56 — 26) feet = 30 feet . 

Second remainder ? . (66 — 35 ) feet =21 feCf. 

Third remainder = (56 ~ 51 ) feet =5 feet. 

‘ Then (56 x 30 x 21 x 5) sq. feet = 176400 sq. feet. 

And \/r 76400 = 420. 

. •. Area of the plot =420 square feet. 


EXEEOISE 42. 

Find the area of the triangles having the following sides 


1. 16 ft,, 63 ft., 65 ft. 

2. 39 ft, 42 f«^ 45 ft. 

3. 26 ft, 51 ft, 55 ft 

4. 20 yds., 21 yds., 29 yds. 

5. 25 yds., 113 yds., 132 yds. 

6. 20 yds., 493 yds., 507 yds. 


7. 25 ch., 20 ch., 15 ch, 

8. 29 ch., 52 ch., 69 ch. 

0, 7 ch., 12 ch., 17 ch. 

10. 45 ch., 40 ch., 13 ch. 

11. 456 links, 5^2 links, 600 links, 

12. 12 ch. 45 links, 15 ch. 70 links 

16 ch. 25 links. 


N.B.- -The last six results are to be given in acres, etc. 


EXEEOISE 43. 

1. Jhe three sides of triangular piece of ,,wood measure 15, 28 
and 41 inches respectively. What space does it cover? 

2. The sides of a ^ian^lar portion of a field are 25, 113 and 132 
yards respectSrely ; and this portion is an eleventh part of the whole 
field. Find the acreage of the field. 

3. A triangular fidd whose sides are 350, 440 and 750 yards is let 

for £26 5s. a year. What is that per acre ? ^ 

4. Find the rent of a triangular field ^vhose three sides measure 
2470, 2250 and 2120 links at £2 10s. per acre 

5. Eequired the expense of reaping the corn in a' triangular field 
whose sides aie respectively 150, 200 ajsi 250 yards long at 10s. per 
acre. 

6. What is the rent of a triangular field whose sides .are respectively 
7J, 8i and 10| chains long at £2 5s. per acre ? 

y.^now many tiles a foot square will be required to pave a triangular 
court whose sides are 30, 40 and 50 fe^t respectively ? 

8. The sides of ^ triangular field are 12, 18 and ^4 chains long 
respectively. What is its acreage ? ^ ' 

66. Sometimes triangles are named from their angles ; thus 
a xightraoii^d triangle is one that has a right angle (a). 
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67. Anobtuse-auled triangle is one thathas an obtuse angle{B). 
66. Anacute-angledtriangleisonetSatliasthi^eacutoaDgTos (c). 



Pia. m Fia 17 Pig. 18 


6d. In right-angled triangleTs the three sides iave been given 
special names according to their position with regard to t^e 
rig&t angle. 

Choosing either of the two sides form- ^ 

ing the right-angle as the base, the other x q 

is the perpendicular, while the jbhird or I 

longest side is called the hypotenuse. | 

Thus in the triangle ABC^ the side yr | 

AG opposite the right-angle is the ^ 

hypotenuse, the side BG being called y 

the base An<^ tfle side AB the perpen- o Base. ^ • 

dicular. The sides A B and BO which in- Pio 19. 

elude the right-angle are sometimes termed the legs of 4jhe triangle, 
70. The sides of every right-angle^ triangle have this 
property, that a square described on .the hypotenuse is eijual to 
sum of the squares described on the other two vde% TJie diagram 
annexed shows the truth of this 
statement. 

Let ABO be a right-angled 
triangle BO being the hypotenuse 
and AB AO the two sides con- 
taining the right-angle BAO, 

Assume that is 4 Niches 
long and AC ^ inches long. Now 
if squares be (X)nstructed on AB I 
and AO^ Aade up of pieces of card- 
board each an inch sqtfiire, it will 
be found thatJlG of these smaller 
squares w*ll be required for the 
square ou A B and 9 for the square 
on AC, or 26 smaller squares Fw. 20 , 

on both sides together. If thesp smaller squaies be now 



m 
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removedi and taken to form a squaS^ on it will be found 
that the 25 smaller squared are required to (instruct it. r 
71. Hence to find the length of th#hn>otennse of a right- 
angled triangl^ when the lengths of the sides which include 
the right-angle are given, add the squares of the sides and 
extrq.ct the square root of th^ir sum. 

Example^ The base of a right-angled triangle is 20 yards long, and 
its perpendicular 15 yards. Find the length of the hypotenuse. 

Here the square .described on the base =20'-* =400 sq. yards. 

And the square described on the perpendicular =15“ = 225 sq./iirds. 

. ■. The square on the hypotenuse = (400 -f ^25) sq. yards = 025 sq. yards. 

. Lengtn of the hypotenuse = n/ 625 yards =25 yards. 


EXEEOISE 44. 

Find the hypotenuse of a right-angled triangle of which the base 
and perpendicular height are respectively : — 

I. 12 in. and 16 in. 7. 4 ft* and 1 ft. 8 in, 

2* 27 ft. and 36 ft. 8. 1 ffc. 9 in. and 2 ft. 4 in. 

3. 72 ft. and 65 ft. 9. 2 ft. 9 in. and 3 ft. 8 in. 

4. 367 ft. and 476 ft, 10, 16 yds. and 6 yds. 2 ft 

5. 84 ch. and 63 ch, ii. 3 yds. 1 ft and C ft 3 in. ' 

0. 1164 yds. and 873 yds. 12. 67*5 chains and 5*2 chains. 

^ EXEEOISE 45. 

1. The fop of ladder touches a wall 4 yards above the ground 
when its foot is pl6,ced 3 feet 2 inches from the bottom of the wall. 
How long is the ladder 1 

2 One end of a cord is tied to the top of a tree 24 feet high, and the 
other end to a stake placed 18 feet from the tive. What is the length 
of the cord ? 

3. A tower 36 feet high stands on a bank of a river 27 feet broad. 
What length of cord will just reach from the top ot the tower to the 
opposite babk of the river ? 

4. A house is 48 feet high and the street in front 14 feet wide. 
Find the length of a ladder which will just reach the top of the house 
froi^ the opposite side of the street, 

5. A straight pole was broken 9 feet fi the bottom and fell so 
that the end struck 12 feet from the bottom of the pole. Find the 
whole length of the pole. 

j 6. The town 0 lies 46 miles east from B and 60 miles distant from 
A which lies north from C. What ^s the distance from Bio A 1 

7. Barcelona is 168 miles north-east of Valencia and 570 miles 
north-west fe! Tunis. «iFind the distance of Tunis from Barcelona. 
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8. John starts on Mondfky and walks 10 miles a day dtie south, 
George starts from Ihe same plaoe on Tuesd^ ahd walks SO imles a 
day dite west How fax apart will they be on Wednesday n%ht ? 

9 . * Two bicyclists sent out from a certain point, one going south-east 
at the rate of 4P miles an hour an^ the other south-west at the rate 
of 12 miles an hour. How far apart will they be at the end 0) 4 hours ? 

10. Two straight roads cross at r%ht angles; two men starlfat ^e 
same time from the ‘point where the roads meet, one man going along 
one road at tlie rate of 4 miles an hour and the other man walking 
along the other road at the rate of 3 miles an hour. How far apart wifi 
the mtn be in 10 minutes after starting ? 

• 72. From the diagram (§ 70) it will be seen that when the 
h 3 ^otenus 0 and either of the two other sides are given, fhe 
length of the third side can be readily ascertameiJ. Thus, in 
the diagram, the number of small squares (16) on the side 
AB h equal to the difference between the number of small 
squares on BO (25) and AC (9) ; likewise the number of small 
squares on AG (9),*is equal to the difference between the number 
of small squares on BO (25) and AB (16) ; therefore 

73. Tg the remaining side of a triangle when th^ 
hypotenuse and either of the other sides are giyen, from 
the square of the hypotenuse subtract the square «of the given 
side and extract the square root of the remainder. 

Example , — The hypotenuse of a righf-angled triangle is 65 feet and 
onS of its sides is 52 feet. Find the length of the ^her%ide^ 

Here the square of the hypotenuse =65^ =4225 sq. feet. 

And the square of the given side =52^ =2704 sq. feet. 

. '. The square of th^ side required = (4225 -2704) sq. ft. = 1621 sq. ft, 

. •. Length of the side inquired = n/ 1521 feet = 39 feet. 


ExisoiSE 46. 


Find 01^ Bid6*of a right-angled triangle, of which the hypotenus^nd 
the other side are respectively : — 


1. i55 ft. and 25 ft. 

2. 95^t. aad 67 ft. 

3. 70 ft. and 42 ft. 

4. 170 ft. and 164 ft. 

5. 105 ch. and 84 ch. 

6. 600 links and 400 links. 


• 7 . 6 ft.l in. and 4 fh 7 in. 

8 . 2Yt. 10 in/ and i ft 4 in. 

9 . 2 ft. 1 in. and 1 ft 3 in. « 

• 10 . 17J yds. and 14 yds. 

1 1 . 6*6 ft and 6*2 ft. 

12 . ^ yds.l It 3 in. arid 3 yds. I ft 
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^ £Z£B018E 47. 

1 . A ladder 4^ feet long reaches a window 36 feet from the ground. 
Find the distance of the foot of th% ladder from the sid^jof the house. 

2 . A ladder when standing upright against a wall reaches 12 ^ feet 

up thd^ wall. How far must the bottom of the Jadder be pulled out 
from the wall to lower the top six inches ? «* 

3 . A line 45 feet long will reach from the top of a tower 27 feet 
high, standing on the bank of' a river, to the opposite bank. Required 
the breadth of the river. 

4 . A ladder when standing upright against a wall reaches 65 f^et up 

the wall. If its ^ foot be drawn out 16 feet, how far will the '«op 
descend ? 

5 . A river 30 feet broad flows round the base of a tower. If a^line 
50 feet long Vill reach from the opposite bank to the top of the tower, 
what is its height ? 

6 . A and B are 75 yards apart. If by walking north and west 
respectively they meet, and to do this A has to, walk 60 yards, how 
many does B walk ? 

7 . A ladder 40^eet long is placed so as to reach a window 24 feet 

high on one side‘^of a street, and on turning the ladder over to the 
VLher side of the street it reaches a window 32 fee^^high. Find the 
‘breadtli of the street. 4 * 

8 . In a pie a flagstaff 20 yards high, standing on level ground, 
snaps 28*8 f«et frcmi the bottom, and the upper portion not being 
wholly broken off, the top touches the ground. How fkr is the point of 
contact with the ground from the bottom of the hUfl’? 

74. To th^' area of a right-angled triangle when the 
length of the hypotenuse and base (or perpendicular height^ 
only are given, it will be necessary to find the other side (§ 73) 
before applsring the rule (§ 62). 


EXERCISE 48. 

( 

Find the area of a right-angled triangle, of which the hypotenuse and 
one side are respectively : — * 

'*= 1 . 400 ft. and 240 ft. 4 . 464 links and 368*4 linkh. 

2 . 12 ft. 6 in. and 12 ft. 5 . 13 ch. 90' links and 13 ch. 07 links. 

3 . 6 ft. 1 in. axd 11 in.- 6 . ^90 yds. and 200 yds. 

* N.B ,— lout three remits cure to he given acre«, etc, 

75. To find the area of an Isosceles triangle the length of 
the equal sides heii^ given. ^ 
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Let ABC be an isosceies triangle having equ^ sides AB and 
Ad If a perperfdicular AD be efrawn 
from the vertex A of the triangle, it 
bisects the base BG^ and the triangle 
ABO is divided into two right-angled 
triangles. Now, since AD bisects 
BD must be half of BQ^ and we can 
find the length of tfie perpendicular AD 
by the method given in § 73, whence the j 
area the triangle will be found as ^ 
befoye by multiplying the base by the ’ 
perpendicular height. 

• ^In like manner the area of an equilateral triangle may be 
fotmd. • 



Example . — Find the area of ah isosceles triangle ABOy when the 
base BO is 24 feet and each of the equal sides AB and 20 feet. 

Here we must first find A the perpendicular height of the triangle. 
Since AD bisects BG, BD is half of 24 feet =12 feet • and since ADB 

is a right-angled triangle . , 

AD^ /v/202~12‘-* feet= n/ 256 feet =10 feet, 

Arecsof triangle A BC = =192 square feet. ' * 


. . EXERCISE 49. * 

Find the area of aSh isosceles triangle, hilVing the base and*eqiial 
sides respectively : — ^ 

* I. 10 inches and 12 inches. 4. 2 ft. ^in. Snd fi ft. 3 in. 

2. 130 feet and 85 feet. 5. 6 feet and 7 ft, 1 in. 

3. 48 yards and 40 yards. 6. 14 feet and 13 ft. 3 in. 

Area OF*PARAi.LELOGRAMS FROM DIAGONAL. 

76. A straight line joining the 
opposite angles of a rectanglg (or a 
square) is called a diagonal. Thus 
AO h the diagonal of the rect- 
^angle ABCDj and from the figure 
it will be seen that (1) tke diagonal 
AC divides the rectangle into invo 
right-angted triangles; and (2) 
the diagonal Aff is the common _ 
hypotenuse of the right-angfecl F 10 . 2 S. 

triangles ABO and ADC. 
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77. The diagonal of a square is the^ hypotenuse of a right- 
angled triangle^ whose baseband perpendicmsi" height are two of 
the equal sides of the square %% 69). 

78. To find. the area of a square whan the length'of a 

diagonalds giv^. ^ 

IUfthe triangle ABC it k evident that the square, on ^6'^ 
equals the sum of the squares on AB and ,BC, but being sides 
A Qf a square AB equals BC ; therefore the square 
on AO equals twice the square on AB. But 
AB squared equals the area of the s<5uare ; 
therefore the square on the diagonal .of a 
Q square is twice the area of the square; hence 
to find the area of a square firoxn the diagmsl 
square the diagonal and take one-half of this result. 

EXESOISE 50. 

Find the area of the squares whose diagonals are respectively : — 

1, IlOyardflt. 3. 9 ft. 9 in. 5. 16 chains. 

2, ingyaids. 4. 1000 links, 6. 7 chains 15 links. 

N.B. — The last time remits are to he given in a(?m, etc. 

€ * • 4 

79 . The diagonal of a rectangle is the hypotenuse of a right- 

angled triangle, o£ which the sides are the length and breadth 
of the rectangle, • • 

99 . To find the atea of a rectangle fc^m the diagonal, the 
length of one of the, sides mhst be also given ; the remaining sj^de 
of the triangle, which is the other side of the rectangle, can then 
be* ascertained (§ 73) and, lastly, the area of the rectangle (§ 33). 

EXEEOISE £1. ' 

1. Find the area of a rectangular lawn of which tjhe diagonal is 100 

yards and thf breadth 60 yards. ^ 

2. Find the sfx'ea of the redkngle having a diagonal 4 feet 5 inches 
and a side 9 feet 4 inches. 

3. Find the acreage of a field whose width is 111 yards, the distance 

freffi? corner to corner being 185 yards. * 

4. The diagonal of a square courtyard iS 90 feet. Find the cost of 
gravelling the court*at the rafe of ls.*for every nine yards. 

3. The diagonal of a squar^r field is 7 chains 15 linkft Find the rent 
of it at £2 5s. per acre. 

4 A footpath* goes along the adjacent sides of a rectangular field 
196 yards lo^ and 147 yar£ broad. What dist^oe would be saved if 
the path WerS^traight across the field firom comer to comer ? 



Fig. 23. 
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7. A rsietangular field h ^ yards lo»g, and the distance firem comer 
to ojrner is 65 yards.* How many yards^f {enciiig»wm toe ,re<3[uired to 
enclose it ? 

8. *Two travellers, A and B, arrive at the comer of a rectan^lar 
lake. A goes to the opposite comer in a boat, a distance of miles ; 
B walks along ffle shore of the lake, intending to rejoin him, and has to 
go a mile before he turns the end of tlie lake. How much farthei^has B 
to go before he rejoins ^ ? 

81. To find the area of a rhomtons having giv^ the two 
diagonals. 

Let A BCD be a rhombus, then AC and BD are the two dia- 
go^iais. The diagonals of a rhombus bisect eath .other at right 
angles, and each diagonal divides the rhom- 
buffinto two equal parts ; thus diagonal BD 
divides ABCD into two triangles BAD and 
BCD, Now the area of triangle BAD^ 

J(i>7)x^iA')and the area of triangle £CD 
z=zl(BDxEC); therefore the area of the 
whole figure ABCD=: \BD X {AE+EG)^i\i2ii 
is the area oiABCI):=\{BI)y<AC)] hence 
the area of a rhombus may be found toy multiplying the 
diagonal^togeflier and taking one-half of thii^ result. « 

Example, — Find the area of a rhombus whose diagonals are respec- 
tively 750 and BgO links. • • 

Here area# = = 225000 Square links. • 

* ' = 2^aor©B 1 ^od. ^ 

It follows that if the area of a rhomtoud toe known and also 
the length of one of its diagonals, the other diagonal will equal 
twice the given area divided toy the given diagonal 

HXEBGISE 52. 

Find the area*of a rhombus whose diagonals are respectively : — 

1. 30 feet and 50 feet. * '^4. 88 yards and ilO yards. 

2. 421 feet and 248 feet. 5. 64 yards and 110 yards. 

3. 96 yards and 100 yards. 6. 1980 links and 1125 linka 

• l^.B . — The last three results are to he gi/ven in acres, etc, 

SXEBOISE ^3. 

• • ^ • 

I. A four-side(k field ABCD is measured with a chain from each 
corner to the opposite comer. AC is foufid to be 10 chains 11 links 
and 11 chains 10 links. Au and BD are at right an^^es to one 
** another. What does the field measure Jn acres, roods aneb porches 9 
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2 . Find the length of the side of a square whose area is equal to the 
area of a rhombus ^hose diagenals are 52 feet and 416 feet, 

3 . A floor 90 feet by 36 feet is paved with tiles each of a rhomlJbidnl 
shape with diagonals 9 inches and inches respectively. How many 
tiles will be required ? 

4 . The area of a rhombus is 99D square feet and orfe of its diagonals 
measures 55 feet. Find the length of the other diagonal, 

5 . The area of a field in the shape of a rhombus is 130|^ acres, and 
one of its diagonals measures 45 chains. Wliat is the length of the 
other diagonal 

6 . The area of a field in the shape of a rhombus is o acrej^, 1 rood 

8 perches and the longer diagonal measures 1325 links. How many 
links does the shorter diagonal measure ? , 


EXERCISE 54. 


Revision Examination. — ^Triangles and Tarallelograms. 

I, Find the asrea of an equilateral triangle whose sides measure 25 
' feet. 

' 2 . What is the height of an equilateral triangle wfeo 3 %.si^cs measure 

10 feet ? 

3 . The si^es of a right-angled plot of ground measure 1*5 and 2 

chains respectively. Find the perpendicular distance In yards from the 
righ^angle to the opposfte side. « 

4 . The legs of a right-angled triangle are 36 and 48 feet. Find the 
perpendicular dilstaneb from the right-angle to the hypotenuse. 

5 . Find the area' of an equilateral triangle whose perimeter is 114 
feet. 

6 . A triangle of which the three sides arc 3161, 3111 and 660 inches 
r&spectively is equal in area to an isosceles triangle of which the alti- 
tude is 1220 inches. Find tJie length of the base of the latter triangle. 

7 . What is the length of the side of a square field whose area is 
equal to that of a triangular field with ^ sides of 182, 168 and VO yards 
respectively / a 

8 . Find the difference between the area of a triangle whose sides are 
16, 63 and 65 feet long, and the area of a square whose’ perimeter is the 
saotn as that of the triangle. 

9 . From an isosceles triangle whose base Und equal sides are respec- 

tively 9 feet and 6 feet, is a squrfre 3 square feet in area. Find (to 
two places of decimals) the l^gth of a side of a squi,<re whose area is 
that of the remainder of thq triangle. " 

10 . AMCD is a parallelogram whose base IKS is 16 yards 2 feet 3 
inches and height 14 yards 2 feet 8 inches ; AB is produced to any 
point B. . Find the area of the t-rtangle DOE* 
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11. O^e side of a right-angled triangle is 119 feet Find the other 
side, if its area be the same as that of a Wangle wjiose sides are 20, 493 
an<f 507 feet respectively, 

12 . ABGD is a field of which two opposite angles at B and D are 

right angles. If JB he 300 yards, BO 400 yards, DD 100 yards, find 
the area in squ3fe yards. « • 


• CHAPTER V. 


^ THE TRAPEZOID AND TRAPEZIUM. 

(2. We have dealt with four quadrilateral figures, viz., the 
rfictangle, the square, the rhombus, and the^rhomboid ; there 
rettain two others, the trapezoid and the trapezium. * 

* 83. A trapezoid is a four-sided figure which has two of its 
sides parallel ; as (a) or (b). . - * 




• B 


Fio. 20. 



84. To find the area of a trapezoid wjien the lengths of 
two parallel*8ides and the perpendicular distance between 
them are given. • • « 

» Let A BCD be a trapezoid, 
of which AB and DC are 
parallel sides, and CE the 
perpendicular distance be- 
tween them. The trapezoid 
may bo divided into fwo b 
triangles by .the diagonal 
AC, Now the area of t^gangle DAC=^\ [DCy.QE)^ and the 
area of triangle ACB=l (ABxCE)} therefoi^ the area of the 
whole figure A BCD must be {AB+DC)x^ CE; hence to find 
the arew of a trapezoid, multiply the sum of the parallel jgdes 
by half the perpendicvlar distance between them. 

Example. -^The two parallel Sides of a trapezqid are yards and 7 
yards, and th^ perpendicular distance between them is 8 yards. Find 
the area. ^ , 


Fia. 27. 


Here sum of parallel sid(^=(5i+T) yardB=12i yards. 

Half the perpendicular distance^ 4 yards, 

Area=(12Jx4)8q. yards=49i sq. yds. =49^. yds. 3sq. ft. 
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EZEBOISS 65, 

Exprtst each amwer m tJu highett denomination, * 

Find tfee area of the trapezoids having the folloVring^dimensions : — 

1. {Parallel sides 34 |t. and 14 ft. ; perpendicular distance 127^ ft. 

2. Parallel sides 234 in. and 104 in. ^ perpendicular distance 92 in. 

' 3. Parallel sides 18 ffc. 6 in. and 20 ft. 8 in. 5 perpendicular distance 
10 ft, 4 in. 

4. Parallel sides 421* yds. and 317 yds, ; perpendicular dtotance 
264 yds. 

5. Parallel sides: 37 chaiiis and 13 chains ; perpendicular distance 
25 chains, 

6. Parallel sides 80 links and 60 links 5 perpendicular distance‘7^40 

links, « 


EXEBOISE 56. 

I, Find the areg, in square chains of a quadrUateral field ‘ of which 
two parallel opposite sides are respectively 750 links and 1225 links, and 
the peipendicmar distance between these sides is 1540 links. 

• 2. A field is in the form of a trapezoid ; its parallel^sidgs are respec- 

tively 10 chains 30 links and 7 chains 70 links ; the distance between 
them is 7 chaips 60 links. Find the acreage. 

3. The sum of the parallel sides of a trapezoidal fidcM^eing 11 chains 
and the perpendicular distance between themp 150 yards, find the 
acreage. 

4. Find the Idagtb^if a side of a square whose area is equal to that 
of a trapezoid whose parallel sides are inches and 7 inches respec- 
tively, and the perpendicular distance between them 50 inches. 

5 What is the rent at £l 11s. per acre of a field in the form of a 
trapezoid whose parallel sides are 6340 y^ds anfl 4380 yards, and the 
perpendicular distance between them 121 yards ? 

6. Find the cost of boarding a floor in the form of ^ trapezoid whose 
parallel sides |tre 16 feet 8 inches and 14 feet 10 inches, and the perpen- 
dicular distance between them 8 feet 4 ifehes at 3jd. per square foot. 

85. A trapezium is a four-sided figure wluch bas none of its 
sidgfi, parallel. 
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86. T# find tlie area of a traimzittm. 

X»et A BCD be aHrapezium, and BB be me of its <liagoii^s» 

and AE and jFC? per- 
pendiculars on the 
diagonal frow. the 
opposite corners. 

A BCD is divided into A 
two triangles ABJ) 
and BCD by BD, 

Now^rea of triangle 
ABD^l (BDxAE) 
and the area of triangle 
{BDxCF); 

therefore the area of Pig. 2 f>. « 

the whole figure ABCB must ‘be {AE + CF)x^ J?i); hence to 
find the area of a trapezium multiply half the dia^fo^ by the 
sum of the perpei\jclicular8 upon it. 

Example I , — Find the area of the trapezium ABCD^ given that tixe 
diagonal BD is 27 yards and the perpendiculars upon it from A and 0 21 
yards and 14 yards respectively. • 

^ Her^ sum%f the perpendiculars = (21 + 14 yards) =65 yards. * 

^ Half the diagonals 13 J yards, * 

Area=(13Jx35) sq. yards. =472i sq. yards, 

^ ^ =472 sq. yds. 4 sq. ft. 72 sq. iift. • 

Example 2. — Find the acreage of a trapeziwn A BCD, given that the 
diagonal AO is 325 yards and me aides^jS, BC, CD, DA are 123, 208, 
146 and 231 yards respectively. - ^ 

The diagonal AO divides the trapezium into tw triangles, the sides of 
which are known. 

The area of the first triangle =4920 sq. yards. 

Thearea^f the second triangle =9240 sq. yards. 

. *. Area of trapsaium ABOD^ 14160 sq. yards. 

= 2 ac. 3 ro. 28 per. 3 yds. 

Kote. — The pupil should draw a figure ABCD^ with sides proportional to 
the gfvren dimensions. 

EXERCISE 67. 

In e^ery casejiraw a diagram, 

1. Fin4 the area df a trapezium wh^e* diagonil is 20 yards and the 
two perpendicular6u4*2 and 3*8 yards respectively, 

2 . In surveying a four-sided field I found the diagonal measures 750 
links and the perpendiculars ^on it from the opposite eomeis 280 
links and 420 links respectively* rind its area in acres, roojts and perches* 
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3. ABCD is a quadrilateral iield of whidi the diagonal tAG is 264 
yards, the perpendicular froirid angle B to the diagonal 66 yards^ and 
from angle D 132 yards. Find its area in acres, roods and perches/ 

" 4. Find the area of a trapezium ABCD of which AB is 28 yards, BG 

45 yards, CD 51 yards, DA 62 yards, and the diagonal -dO 63 yards. 

5. The diagonal AC of a four-sided field ABCD i^760 links. The 
sides AB^ BG, CD and DA are 6£>0, 480, 320 and 540 links respectively. 
Find ifs acreage. ^ “ 

‘ 6. ABCD is a quadrilateral. AB measures '62i feet, BC 107|, CD 
127^ and AD 150 ; and the diagonal AG 132 J feet Find the area in 
square^ yards. 4 ^ 

7. ABCD is a quadr^ateral. The diagonal AC measures 132^ feet 
and the perpendi^ilars to it from B and 1 ) are 60*076 and 120*15 ff»et 
respectively. Find the area in square yards. 

8. A diagonal of a four-sided field is 660 yards and the sum o#*^e 
perpendiculars on the diagonal is 143 yards. Find the rent of the field 
at 4a. per acre. 

9. A diagonal of a four-sided field is 2 chains 60 links, and the per- 
pendiculars on it from the opposite angles 1 chain 20 links and 1 chain 
80 links. Find the value of the field at Is. 4d. per square yard. 

10. A diagonal of a four-sided field is 18 chains 75 links, and the 
perpendiculars on it from two corners are 6 chains 54 links and 7 chains 
82 links. Find its rent at 12s. per rood. 


CHAPTER VL 

POLYGONS. 

87. Figures which are hounded by more than four straight 
lines are called polygons.* 

88. When the sides and angle>s of a polygon are all equal the 
the figure isWuied a regular •pohjgort 

89. When the sides and angles are unequal the figure is 
termed an irregular polygon, 

■•^0. Eegular polygons with five sidefi are called pentagons \ 
those with six sides he^xigons ; thqse with seven sides heptagons ; 
those with eight sides oddgops ; those with nine sides nonagons j 
those with ten sides decagons, 

* The word polygcm signifying r^kiny cornered is derived from the 
G^k pdyc many, and gonia an. angle. 
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91. find tbe area of a regular polygon irtieii tbe aide ^ 
perpendicxilar upon it are given. * • 

Let ABODE be a regular polygon, and let {? be a point 
within the figure, at equal perpendicular disUnce from each 
side. This point 0 is called the, centre of the polygoju From 
0 draw OF perpendicular to the noddle 
of the side CD, Frqm the centre draw 
straight lines to each angle of the figure; 
then the polygon is divided into as many 
eqnal^riangles as the figure has sides. 

Npvft the area of triangle COD is equal 
to half the product of the side CD and 
th^T)erpendicular OF (§ 62) ; therefore 
the area of all the triangles is equal to 
the area of the polygon. Thus the area 
of a regular polygon is equal to half the 
sum of the sides multiplied by the 
perpendicular drawn from the centre 
of the polygon to the middle point of one of its sides. 

Note. — The siuri^of the sides of a regular polygon is called its perimeter, * 

* • . • 

Example , — In the pentagon ABCDE, if each sWe be 8 feet and the 
perpendicular OF 3 f®Qt, what is the area ? * • 

Here area* of the trinagle sq. feet. • 



Arosi of the pentagon = 


8x7 X 


^q. fret. 


~ 140 square feet. 


EXEEOISE 58. 


Find the area of the following regular polygons, eftch side (and per- 
pendicular) beiqg respectively ; — 

1. *Pentagon, side 3 ft. ; perpendicular 2 ft. 1 in. 

2 . Heptagon, side*17 ft. 6 in. ; perpendicular 18 feet. 

3 . Hexagon, side 30 poles ^ perpendicular poles. 

4 . OctaJgon, side 23'76 chains ; perpendicular 28*26 chains, 

5 . NonagoM^ side 600 links ; perpendicular 686*8 links. 

6 . Decagon, side 60 yards^ perpendicular 92*3 yards. 

N.B . — CHve the last four results in acres^ roods mdjperches,^ 
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find the area, of anir polysonu ^ * 

Let it be required to finH area of the j^lygoa ABODE. 

Draw the great- 
est diagonal AD. 
Onrfchis drop per- 
pendiculars from 
,, the points jB, (/and 
E; the polygon is 
D thus divided into 
throe tri^gles 
ABG, CDS, AFJ) 
and the rectangle 
OBCS. It is-r^vi* 
dent that the sum 
^10* 31 . of the areas of these 

must equal the area of the whole figure; hence to find the area 
of a polygon divide the figure into convenient parts and find 
the area of each part separately ; the sum of these areas is 
the area of the polygon. 

. The line joining the two farthest angles may be cajled the hose line 
»nd when a perpendicular is drawn from an angle to thi/ Kne, suvh a 
perpendicular is termed an offset : ihus EF, OB, HO are offsets from 
AD. These tprms ere used in surveying or measuring a field The 
measurements are entered by surveyors in a Fidd BfjoJi, and are taken 
by the chain and entered links. 

Example. Jn the fie’d A BODE a base line A D — ^351 links— is meosurea ; 
71 links along di), s perpendicular offset — 84 links — is made to B ; 205 
links along AD offset — 129 links— is made to and 305 links along 
AD offset — 84 links — is made to C. "Pind the area of the field. 

Kow the field as arranged consists of three triapgles and a rectangle. 

Area of triangle ABQ^ = 2982 sq. links. 

Area of ^rectangle OBCH = 84 x 2,34 = 19056 „ 

Area of triaiigle CDS- = 1932 „ 

Area of triangle §51^2?? =22(539-5 ,, 

Areaof ^eld A^C/>i7=47209-6 sq. links. 

'1 ^ =1 ropd 35;5 perches. 

Noth].— When asked to draw a plan of a field from the measurements 
in the Held Book^ allow about 2 incheg to 100 Unka 

93. The .Field Book is amoged in tiiree columns. In the 
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middle column, commescing from the bottdm^ the itirveyor 
en|iprs^ the distances from~ th<5 starCing-statioti, meaeured on the 
base line of those points from which offsets are In the 

right hand and left hand columns respectirely are entered the 
right and lefUhand offsets, . 



In the above figure, if it be taken to represent a field, the 
entries would be made in the Field Book thus 


toW^«129. 


Toi^ 

351 

305 

205 

71 • 

From \ 

BXEfiCISB 59. 


> (784 

• > 

to £84 
go east 


Draw the plans and find the acreage of the fields whose measiue- 
ments (in links) are given in the following Field Books 


to D 160 


, 

• 

r. . 


2. 


to B 


to B 


•813 


475 

to £97 

255 

0 to E 90 

420*^ 


148 

toD 75 

320 

to OfiO 

. 98 

to 0 160 

175 

• 

From A 


From A 


3- 

!• 

\ 4. 


toi? 

• • 

1 to^ 

• 

. 200 

to 

• 874 

to £80 

IV 


730 


100 

to D 96 to D 50 

374 

to 0 100 

■ 97 

to 

260 


- From A 


From 4 


to £44 
to Oise 
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5* 

• 

6. 

€ 

< 

to H * 


to B 



1 1000 


960 

• 

to Jes 

1 625 

to J* 460 

720 

• 


500 

to 66 

640 

to ^300 

to D 176. 

375 

» to D 325 

520^ 



250 

to Ol21f 

480 

1 to G 250 


From A 


From A 

$ 



7. 


8. 



to B 

, 

to B 



600 


700 

« 

to Cf 200 

560 


600 

to G 160 

to F 150 

48ft' 

to P 350 

500 



470 

to E 150 

350 

to^jggo 

to i) 100 

380 

to i> 250 

150 

• 


t 100 

to 0 200 

UK) 

to 0 200 


From A 


From A 



9- 


10. 



to B 


to B 



1278 


600 

to 7/ 80 

to JS 116 

1094 • 

to G 140 

560 



944 

to D 200 to F 160 

480 


to 90 

764 


470i 

io^’2Q0 

*’ 

544 

to C 154 ■ to D 100 

380 ' 


to G 200 

388 


100 

to 0160 

to H 362 

*248 * 


Froiji 



From A 

« 




EXERCISE 60. 

Examination Tests. — RECT iiiiNEAL Figures. 


1. How many wooden blocks inchfs long and 4^ inches wide 
would be required to pave a door measuring 25 feet 4 ^ches by 19 feet 
1^ inches ? 

2. At 8s. 8a. per acre, required the elpense of reaping a triangular 
deld whose sides are 37'24, 49*35 and 39*59 chains. 

3. A £eld is bounded by four straight lines, of *which two are 

pen^el. If the sum of the parallel sides be 1235 links, and tlfb perpen- 
dicular distance between them 240 links, deteiilnine the area of the field 
in square links. , « < 

• B. * • * 

4. Find the expense of covering the walls of a room 25 feet long, 
23 feet 71 inches wide and 16 feet high with paper 1 foot 9 inches wide, 
at lOJd. a yar^. 
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5. Find •the acreage of a* field in the form of a trapezium whoe^ 

diagonal is IG60 linfs and the perpeudicuLars otf it from opposite 
corners are 702 and 712 links. ♦ 

6. 0ne end of a rope 62 feet long is tied to the top of pole 48 feet 

high, and the other end is fastened to a peg in the ground. If tlie pole 
be vertical and the rope tight, find hdw far the peg is from tfie foot of 
the pole. I • 

• c. 

7. Find the number of yards in a side of a ^square field the area of 
which isell acres 36 porches. 

8. A field in the form of a trapezoid whose •parallel sides are 6340 

and* 4380 yards and the perpendicular distance bSlween them 121 
yards, lets for £\ 11s. per acre. Find the rent. ^ 

9^ The houses in a street are 40 feet high and the street is 30 wide. 
Find the length of the ladder which will reach from the t»p of one of 
the houses to the opposite side of thO street. 


»• 

10. A rectangular field four times as long as it is broad contains 2J 
acres. Find in yards the length and breadth of the field. 

1 1 . The height of a tower on the brink of a river is 42*426 feet and the « 
breadth of iJne riv^r is 23 yards. How many yards of cord will reach# 
from the top 0! the tower to the opposite bank of the river ^ 

12. The length of the diagonal of a fOur-sided §eld is 54 feet and 
the lengths of the •pgrpendiculars upon the diagonal from the opposite 
corners are 23 feet 9 inches and 18 feet 3 inclffes. How many sq*iare 
yards are there in the field ? 

E. 

13. Calculate to the tenth of an inch the side of a square field which 
is an acre in area. 

14. Two ships sail frcmi the same port ; one sails due west, at the rate 
of 10 miles an hour and the otifcr due north at the rate of miles per 
hour. How far apart are they at the end of 4 hours ? 

15. Find the expense of covering with lead at a farthing per square 
inch the inside of a cistern, opei^at the top, of length 10 wet, width 6 
feet and depth 4 feet. 


16. How many yards of Vail paper 22^ inches wide will be required 
for a room 20 feet long, 16 feet broad and 19 feet high ? Sixty square 
feet are to h» deducted for window and docar space. 

17. A field in the Sbrm of a parallelogram contains 3 acres. Find it’s 
length if the base be 240 yards. ^ 

18. The diagonal of a square courtyard is 30 yards. Find the cost of 
gi;avelling the courtyard at lOjd. for 9 yai;^^* 

D 



50 


JUNIOR SCHOOL MENSURATION 


c 


19. What will be the cost of painting a room 22 feet long, 1ft feet 
' wide and 11 feet high at 2s. 3d. per square yard, allowance bein^made 
for two windows each 6 feet by 4 feet and a fireplace 5 feet by 6 
feet ? < * * 

20^ A path 8 feet wide surroipiding a rectangular court 60 feet long 
and 36 feet wide is to be paved wdth tiles 9 inches long and 4 inches 
wide. How many will be required ? 

21. Find the area of an isosceles triangle whose base is 3 feet and 
each of whose equal sides is 6 feet. 

. H. 

22. How many rectangles each measuring 10 feet 9J inches by 5 
feet 2^ inches are there in one whose area is 12125 square feet ? 

23. Wha^j is the length of the diagonal of a square whose area“‘is 7 
square inches ? 

24. The diagonal of a trapezium is 50*08 feet and the perpendiculars 

upon it from the two opposite angles are 10*12 feet and 8*4 feet. Find 
the area. • 


ailAFTEU Ffl. 



THE CIRCLE. 

94. A yicle i^a plane figure bounded by a curved 
called the circumfdl'enco, and is such that ail straight lines drawn 
from a point within the figure, called the centre, to the circum- 
ference are equal. 

Thus ABOD is the circmnference and Otlie centre. 

B 96. Each of the straight lines 

drawn from the centre to the cir- 
cumference is called a radius (plural 
radii), OA is a radius ; 00 and 
01) are also radii. All the radii of 
C a circle are equal, 

96, A straight lino drawn through 
the centre and terminated both ^ ways 
by the circumferende i's called a 
diameter. ^(7 is a diameter. It 
Fig. 82 . follo^ that the diameter of a circle 

is twice the length of the radius. 
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97. Every diameter of a circle bisects it, that is, divides it 
intc^two equal pafts, each of which Is called a semicircle. 

9B. In all circles the circumference is about (or more 
accurately 3*1416) times the length of the diameter; hence 

99. To find the circuinference|Of a circle, the diamete|; being 
given, multiply thd c^ameter by ^ ^ 

Example . — Find the circumference of a circle the diameter of which is 
36 feetj^ inches. 

Since 36 ft. 9 in. = 3C| ft. = ’4- 5 

147 2^ ^1 y 1 1 

. *. Circumference x — f®®^=115 feet 6 inches. 


EXEECISE 61. 

Find the circumferences of the circles whose diameters are : — 

1. 63 feet. 4 . 6*32 yards. 7 . S feet 9 inches. 

2 . 42 yards. 5 . 18*8 feet. * 8 . 11 feet 1 inch. 

3 . 98 yards. 6 . 136*6 inches. 9 . 22 feet 9 inches.^ 


EXERCISE 62. 

1. Find the circumference of a pillar whoso^liametor is 10^ fee^. 

2 . If the diameter of a well bo 7 f<^t 6 inches, what is its circum- 

4if«L'ence ? h ^ 9 

3 . Assuming the radius of a wheel to be CJ inches, how many inches 
round is the wheel ? 

4 . A circular table measures 67 J inches across its widest part. What 
is its circumference ? • 

5 . The diameter of a cirAilar plantation is 824 links. How many 
yards of paling would enclose it ? 

6 . The diamefer of the earth being 7912 miles, what is its circum- 
ference? ^ ^ 

7 . Tho circumference of a wheel being 4 feet 7 mches, how many 
yards will it traverse in turning round 1152 times ? 

8 . Tbe«dianioter of a wheel being 3 feet I 6 inches, how many yard^ 
will it traverse in turning leund 60 times ? 

9 . The circumference of a who^l being 1*76 yards, how many times 

will it turi^round in a mile ? ^ • 

JO. A wheel is Scinches high. How many rev<fiution 8 does it make 
in 70 miles ? 

II. The spoke of a bicycle whdbl measures 14 inches from centre to 
rim. How many times will it turn round in travelling hal^a-mile ? 
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12 The minute-hand of a school clock being b inches long, find the 
length of the circle its point detoibes every hour. ^ 

« 13. How many trees at distances of 7i yards can be planted round 

a circular field whose radius is 106 yards ? 

' 14 The diameter of a circular plantation is 50 yards. What will be 

the cost of enclosing it with a wall at 2b. Id. per yard * 

15. <Pind the expense of planting tree# around a circular piece of 
gi^und whose diameter is 126 feet, the trees being placed one yard apart 
and the cost of each Is. 6d. 

16. A horse ffoing round a circus ring 20 feet in diameter was ob- 
served to make’iS complete circuits in a minute. At what mto (in 
miles per hour) was he moving ? 

17. A boy ridiiJg on a ‘ merry-go-round * describes a circle of 14 jrards 

diameter and travels at the rate of 15 miles an hour. How many times 
does the boy go round in a minute ? ^ 

100. To^find the diameter of a circle, the circumference 
being given, divide the circumference by 7. 

Example , — The circumference of a circle is 82 foot 6 inches ; find the 
diameter. 

Sinoft & ft. 6 iQ. = 824 ft. = ft. , 

* ^ 165.22 1&5 7 15x7, , 

» .% Diameter =-^-rY.= -^x^= — ^ — feet ^£6 feet Stulches. « 


.EXEBfOISE 63. 

I 

Find the diameters of the circles whose circumferences arc : — 

1. 242 ^et. 1 3. 38 ’5 feet. 5. 12 feet 10 inches. 

2. 440 yards. 4. inches. 6. 3 chains 30 links. 

Find the radii of the circles whose circumferences are : — 

7, 14 feet.' 9. 1 furlong. t ii. 12ffeet. • 

8. 330 yards, 10. 19'2foet. ^ 12. 27 feet 8 inches. 


EZEE0IS£ 64. 

1. Find the diameter of a hat to fit a head 23^ inches round. 

«bhm> 2. The circumference of the moon being 6850 miles, whatsis its dia- 
meter ? t • 

3. What is the radius of circle whose perimeter is 100 chains 1 

4. If a carriage- wheel make 600 revolutions in trayelling a ibile, 
what is its diameter f 

5. If the length of a fence that surrounds circular field b«ii2 chains 
10 links, find the length of a straight path crossing the widest part of 
the field. « 
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6 . Th<f 001^ of fencing* a circular field at Sfii. Id. pet yard being 
£2% 15s. lOd., find the length of a straight path ruxming from eida to 
side through the centre. • 

• 

101. To find the axea of a otfola, the dlataetor aad oirettia* 
ference being given. ^ a » 

If we inscribe jn a circle a regular polygon with a lanje 
number of sides it will be noticed that (1) Jhe ai^a of the 
polygon does not dififer much from the area Of the circle ; 
(2) tile perimeter of the poly- 
gon. does not differ much from 
circumference of the circle ; 
and?^) the perpendicular drawn 
from the centre to a side of the 
polygon does not differ much 
from the radius of the circle. 

If the number <jf sides be in- 
definitely increased, it follows 
that the perimeter of the poly- 
gon will be ultimately the cir- 
cuq^feren^^e of Ae circle and the 
perpendicular 0 P from the 
centre of the polygon to the 
A B will cotncide with the 
radius of the circle (§ 91) ; ^ 

whence the area of a circle is equal to one-hgjf the circumference 
multiplied by the radius. * 

Example , — Find the area of a circle whoso circumference is 88. feet 
and sadius 14 feet. • 

• 1 oircumference X radius 
oinco area of circle- ^ ; 

• DO y 14. 

. Area= — square feet = 616 square fpet. 


EZEfiOXSE 65. 

« 

1. Find the area of a circle^whose circumference is 182 feet and 

radius 21 feet. • 

2. The diametes^of a circle is 12 yards 5 feet and its oircumference 
39 yardi^ feet. What is^its area Jin square feet f 

3. A circular grass-plot is 40 yards 1 foot in circumference and 12 
yards 2^ feet across its widest part. F^nd iti^rea. • 
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4, Find in acres, roods and perches the ^area of a circular field .whose 
diameter is 115^ poles and circumference 363 poles.^ ^ 

^ 5. Find the area of a circle whose diameter is 7 feet and circumfer- 
ence 22 feet. " • 

6. The circumference of a circular enclosure 4s 24^ yards and its 
diameter 7? yards. What would the cost of turfing it at 3s. 4d. per 
square ’J^ard ? ^ 

t 

102. To tod the area of a circle, the diameter being givem 

Since the cir^mferenoe is of the diameter (§ 98), half the 
circumference will be rV- of the diameter. Now, the aretSI of a 
circle is equal to«one half the circumference multiplied by -on.e- 
half the diameter (§ 101). Hence writing * of the diameter * 
for ‘ ^ of the circumference,* we have ^ 

Areaf of a circle =-V- of diameter x ^ of diameter. 

J- of the square of the diameter. 
Hence the area of a circle is found by mutliplying the square 
of the diameter by . 

Example. — ^Fin(f the area of a circle whose diameter is 28 feet. 

Here area of circle—-^ x 28 x 28 square feet =^61 6 square feet 


EXEIMDISE 66. 

• \ 

Find the areas of the circlesb whose diameters are • — 

1. 42 feet. ^ 5. 12 yds. 2 ft. 0 in< 

2. 165 feet. 4. 14 yards/ 6. 3 yds. 2 ft. 8 in. 

Find the areas of the circles whose radii are : — 

7, 15 feet. 9. 2 feet 11 inches, ii. 5j feet. 

8. 1 foot 9 inches. 10. 31 J feet# 12. lOj feet. 


EZEROIS:^ 67 . 

1. What is the acreage of a circular plot whose diameter is 200 yards ? 

2. Find in acres, roods and perches the area of a circular garden 126 

yards in diameter. ^ 

3. The diameter of a ciccular pafk is 115^ poles. Find the area in 

acres, roods and perches. ^ ^ ’ 

4. The diameter of a circular table being 4 feelTd inches, what is its 

area ? . ♦ 

5. Find in square chains the area of a circular plot whose diameter 

, is 3 chains. ' « 
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6. A cm is fastened to a post in a paddock by a rope 30 feet long. 
How much grass is within its reach ? • ^ 

% Find the expense of turhng a lawn 350 feet in diameter at 3d. 
per s<|uare yard. ^ • 

8. The diameter of a wdl being 5 feet, what will a cover of wood 

cost at 5-kl. per %quare foot ? • ^ * 

9. Allat circular roof is 19 feet 6 jnches in diameter. What will be 

the cost of painting It at 4,Jd. per square foot ? . ^ 

10. If a pressure of 15 lbs. on every square inch bo applied to a os- 
cular plate 12 feet in radius, what is the total pressure in tone ? 

II® A garden containing 3 acres has a circular pond in the centre, 
100 yards in diameter. Find the area left for cultivation. 

• 12. In the middle of a circular court whose dit^ieter is 112 feet is 
a square grass-plot whoso side ih 8 feet. Find the cost of paving the 
remilttider of the court at Is. 9d. the square yard. 

103. To find the area of a circle, the circiun^rence being 
given. 

Since the diameter is of the circumference (§ 98), half 
the diameter will be -/j- of the circumference. Now, the area 
of a circle is equal to one-half the diameter*ipultipliod by x)ne- 
half the circumference (§ 101). Hence, writing of the 
ciitumfeP^iice^for ‘ J of the diameter,^ we have ^ 

Area of circle of circumference x | of circumference 
• • of the square of the circuinference. 

Hence the area of a circle is foigid by multiplying the Square 
Tif the circumference by 


Example . — Find the area of a circle whose circumference is 88 feet. 
* Here area-of cir8le=^j^x 88x88 square feet =61 6 square feet. 


EXERCISE 68. 

Find*the areas of the circles whose circumferences are .* — 

I. 11 ft. *5. 58 yds. 2 ft. 9. 7 chains 4 links. 

2: 176 Jt. 6. 40 y^s. 1 ft. • la 44 chains. 

3. 20 ft. 8 in. „ 7. 13 yds. 1 if. 4 in. ii, 60^ chains. 

4. 35^ds. 8. 20 yds. 2 ft. 4 in. 12. 960 links. 

N.B . — Give the last three answers in acres^ etc, 
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EXF.E01SE 69. 

# 

^ I. A circular garden r^uires 235 J yards of wire-fencing to ^dose 
it. How many square yards does the garden occupy ? 

2. A 3;puud table is 18*85 feet^ in circumference. #Find the area of 
its surface in square feet. 

3. ?Iow much will it cost to turf a circular plot^of ground 130 feet in 

jforimeter at 4d. per square yard ? ' 

4. The cost of fencing a circular pond at Is. 6d. per yard is £7 14s. 

Find the area of the pond. ^ 

5. Find the rent of a circular plot of ground whose circumference is 

2560 links at £2 ^er acre. ^ ^ 

6. If a carriage wheel turn twice in 16j feet, and if in passing round 

a circular cricket ground it make 400 revolutions, what is the mm of 
the ground in acres, etc. ? * 

104. To find the diameter of a circle, the area being given. 

Since x square of the diameterr=area (g 102) ; 
therefore square of the diameter=area-rx|-; 

. ^ ' therefore diameter = square root of (area-i-|-}). 

^Hence to find the diameter, when its area is given, 

* • 

Divide the area of a circle by and the square root of 
the quotient as the diameter. ^ , 

Rxamph , — The area of a circle is 6 sq. yds. 7 sq. ft. 58 sq. in. 
Find its diameter, • 

Here G sq. yds. 7 sq. ft. 58 sq. in, =7646 sq. in. 

11 14 

To divide by — - we multiply by — . 

Now, 7546 sq. in. x =aF604 sqt in. ; ‘ 

* Diameter= N/e604 mohes=98 inches=8 2 in. 


EXES0I8E 70. 

Find the diameters of the circles whose artas are : — 

* 

1. 616 sq. in, ^ 5. 2ff3 sq. yds. 7 sq. ft. 9. 273 sq. ft.^112 sq. in. 

2. 9856 sq. ft. *6. 38dsq, ft. 10 sq. in. 10. sq. yds* sq. ft. 

3. 1 sq. ft, 10 sq. in. 7. 2464 sq. :l^. 1 1. 42 sq. yds. sq, ft. 

4. 17 sq. yds. 1 sq. ft. k 3850 sq. yds. 12. 8 sq. ch. 1466 links. 
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EZEB0I8F 71. « 

I* Find (1) in chains and links, (2) inwards andleet^ the diameter 
of a circular field which contains an acre. 

2. A field in the shape of a sezzftcircle contains 48 acres ^0 perches. 

Find its radius in links. • * 

3. At £90 15s. pei^acre a circular field cost £36 Is. tO^d. Find 
length of the diameter in yards. 

4. Find the diameter of a circular plot which shall contain as much 
groun(f as a square plot whose side is 10 yards. 

^ 5. A circular reservoir having a surface 4 a^res in area is to be 
made. What is its radius in yards I ^ 

6,^ cow is fastened to a stake so that she can just paze over 1 acre 
2706 square yards of grass. Find the length of the cord that fastens ker 
to the stake. ^ • 

105. To find the circuinfeTeiice of a circle, the area being 
given. • * 

Since x square of the circumference = area (§ 103) ; 

therefore square of the circumferencessaresr-^/^^; 

^ thereigre circumference = square root of (area -r • 

Hence to find the circumference of a circle,* when its areals 
given, ^ 

* • 

Divide the area by ^ 3 , and the square root of the quotient 

gis the circumference. ^ » 

* •• • 

Exarnple , — The area of a circle is 2464 square feet. Find its circum- 
ference. 

To divide hy-^ we multiply by-~. 

^ Kow 2464 sq. ft. x -^=30976 sq. ft. 

, •. Circumfereaoe= <^30976 feet =176 feet. 


*EXES0ZSE 72. 

• • 

Find the circuxnferenceiS of the ciitleii whose areas are : — 

1. 1386 sq. ft. 3. 68 sq. yd,s. 4 sq, ft. 5. 21 sq. ft. 94|sq, in. 

2. 346 sq. ft. 72 sq. in. 4. 273 sq. yds, 7 sq. ft. 6, 9 sq. yds. 6 sq. ft. 90 sq. in. 
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EXERCISE 73. . 

«i • 

1. Pind in chains the circumference of a circular field whose area is 

61 acres 2 roods 16 perches. • 

2 . How many yards does a man walk in going round a circular field 

whose areft is 16 acres 1 rood 24 pA^ches ? * 

3 . iThe area of a circular fieifl is 8 acres 2 roods 26 perches. How 
Qj^any minutes will a man take to walk round it gt 4 miles per hour ? 

4 . To pave a circular courtyard at 2 s. 3d. a square yard cost £17 
6s. Cd. What is the distance round the court ? 

5 . A circular fish-pond has an area of 2673 square yards 5 sqware feet 
72 square inches. Find* the cost of enclosing it with a fence at Is. 6 d. 
per yard. 

6 . A circular bicycle-track has an area of 8 acres 704 squareyards. 
How many times will a bicycle wheel 3 feet 6 inches in diamefBr tjun 
in going round it ? 

106. To find the area of a circular ring. 

When two circles are described 
from the same centre, but with 
different radii, they are called con- 
centric circles and the space be- 
tween their circumfereiyses is cijlled 
a circular ring. 

The area of a circular ring is 
evidently equal to* the difference 
between the area of the larger 
circle ABC and of the small®!;, 
circle DBF, 

Example. — The inner and outer dia- 
meters of a circular ring are 112 feet and 140 feet respectively. Find 
the area of the ring. « . * 

Hero area of outer circle= x 140 x 140 sq. ft. = 15400 sq. ft. 

Area of inner oirclo= -^x 112 x^l2 sq. ft. =9856 sq. ft. ; 

. *. difference between the areas of the circles 
= (15400-9856) sq. ft. =5544 sq. ft. 

EXEROI 9 E 74 ". 

I. The diameter of the irfier circle of a rin^is 49 feef and of the 
outer circle 77 feet. Find the area of the ring. 

' 2 . Find the area of a, circular ring, given that the radius of its outer 

circumference is 28 feet and that oftts inner 21 feet. 




THE CIRCIgE 59 
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3 . The outer and inner diameter of a circular ring measure respec- 
tively 63 and 42 feet* Find the area of the ring. ^ 

4 !? Find in acres the area of a circular ring whose inner diameter is 
14 chains and outer diameter 17 chains 50 links. * 

5 . What is the area of a circular ring 4 feet wide when the diameter 

of the outer circle is 64 feet ? • , . • 

6 . A road passes round a circular piece of ground, the outer and 
inner circumferences measuring 500 feA and 420 feet respectively.* What 
is the area of the road ?* 

7 . A circus ring is 30 feet in diameter and is carpeted for 20 feet . 
from tb« centre, leaving an outer ring of tan. *What is the area of the 
tan ring ? 

* 8 . Find the area of a gravel path 1 yard wide which surrounds a 
circular flower-bed the diameter of which is 4 yards. 

^ 9 .'^ road 10 yards wide runs round the circumference of a circular 
grass plot, and the diameter of the plot is 80 yards. What is the area bf 
the road in acres, etc. 1 • * 

10 . A circular grass-plot whose diameter is 40 yards contains a 
gravel walk 1 yard wide running round it 1 yard from the edge. What 
will it cost to turf the gravel walk alf 4d. per square yard ? 

11. In a circular riding-school of 100 feet diameter a circular ride, 
immediately within the outer edge, is to be made*of a uniform width 
of 10 feet. Find the cost of doing this at 4d. per square foot. 

1 2 . »Th^inne* diameter of a circular building is 68 f feet, and th<?* 
thickness of the w^all is 1 |- feet^ Find the number of square feet occupifd 
by the wall. 


107. Any part of the circumference of a circle is called an 

Mrc, as ABC, * 

The angle AOC is the angle sub- 
tended by the arc ABC at the 
centre 0, The length of ABO is 
calle*d the length o^the arc. 

108. The circumference ef every 
circle is considered as divided into 
360 equal parts, called* degrees, 
marked thus ( ” ). Every degree is 
divided into 60 equal parts, termed 
minutes* marked thus ( ' ), and every 
minute is divided mto 60 equal 



parts, termed seconds, marked thus("), < ^ Fia. 35. 

Hence 45' 75'^ reads 36 degrees^S minutes 76 seconds. 

100. Now it is clear that the length of the arc ABO bears the 
same ratio to the circumfere^ of the circle ABCD that the 
number of degrees in the angle ^6?0^oes to 360®. Thus, if 
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the angle subtended by the arc be •dO®, or one-fourth of 360®, 
the length of the arc wiH be one-fourth of the circumference \ 
if the angle be 30‘, or one-twelfth of 360®, the length of ibe 
arc will be one-twelfth of the circumference \ and so on. * 

110.* To find 'the length ^>f the arc of a circle when the 
circttmference of the circle^'and the number of degrees in the 
^ngle subtended by the arc at the centre 'are given. 


The circumference of a circle is 48 inches, and angle 
subtended by an arc at the centre is 45®. Find the length of the arc. 


Here length of 360® = 48 inches. 

lo 48 . , 

„ 1 = finches. 

48x45, , , 

. % ,, • 46® = inches = 6 mohes. 


Note.— W hen the radius or diameter of the circle is given, drat find 
the circumference (§ 99). 


SXEEOISE 76. 

1. The circuu£ference of a circle is 4g» inches and the angle subtended 
by an arc at the centre is 96°. Find the length of the arc. 

2 . What IS the length of an arc of 50° in a circle ivhose circumference 

is 3Q inches ? • 

3 . Find the length of an arc of 45°, the radius of the circle being 28 

yards. • * 

4 . What is the lehgth of an arc of 3()* in a circle whose diameter is 

3 feet 6 inches ? 

5 . The radius of a circle is 2 feet 3^ inches and the angle subtended 
by the arc at the centre is 75°. Find tne length of the arc in feet 

6 . What is the length of an arc in a circle whose diameter is 

16 feet 4 inches ? ^ 

7 . The circumference of a circle is 4 feet and the angle subtended 
by an arc at the /'.entre is 37*^ 30^ FinC the length of the arc in inches. 

8 . The diameter of a circle being 40 feet and .the angle subtended 
by the arc at the centre 25° 30', find the length of the arc. 

„ 9 . What is the length of an arc of 78°45^ in a circle whdse radius is 

4 feet 8 inches ? 4 

• 

111. To find ikhe of degrees in tbe aagle^ibtebded 

by the are at the centre of a drde when the chrcuxnfsrence of 
&e circle and the length of tlw^c are given. 

jBhaampk^^Tbe oirc^nference W a circle is 176 inches. Find the 
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nuntber of degrees in the angle subtended at the centre by an are of ^ 
inches. t , • ^ 

%ince number of degrees in the whole circumference s 360 \ 


in arc of 1 inch 
in arc 22 inches 


- 176 
360x22 

' m/ 

== 45 . 


Note.— W hen the radius or diameter of the circle is given, first find 
the circumference (§ 99), , 


* EXEEOISE 76. 

1. 'life circumference of a circle is 14 ft. 8 in., and the length of the 
arc 1 ft. 10 in. Find the angle subtended at the centre by J^e arc. 

2. The circumference of a circle is 30 feet. Find the number of degrees 
in an arc whose length is 15 inches. 

3. The diameter of a circle is 70 feet. How many degrees are sub- 
tended at the centre by an arc 22 feet^ong ? 

4. The arc of a circle is 5 ft. 6 in. j the diameter of the circle is 8 ft. 
9 in. Find the angle subtended at the centre by the*arc. 

5. Find the angle subtended by an arc of 44 inches*in a circle whose 
radii^ m 52^nch6li. 

6. The rtidius of a circle is^ ft.- 8 in., and the leilgth of the arc if 
6 ft. 6 in. Find the angle subtended at the centre bj the arc. 

7. The length ef an arc is 28*8 feet and the radius® of the circle 
84 feet. Find the angle subtended by the arc the centre. 

8. Find the angle suj^tended by an tjjrc 10 inches long in a Arcle 

^^ffjiose radius is 10 inches. • • ^ 


.112. It has been stated {§ 107) that any part of the circum- 
ference of a circle is termed an arc. 

Nbw if two * straight lines be 
drawn from the extremitHfe ^ the ^ 
arc to the centre of the circle, tbe / \ 

surface thus enclosed is called a / \ 

sector of a circle. [ *0 . | 

Thus M0NB*i^ a sector of the 1 f 

circle AMBN bounded by the two V / W ^ 

radii OM and ON and tne arc MBN \ / J 

between them, • /, y 

M0N^& the angle of the sector, or ^ 
the angle subtended by the arc MBN ^ ^ 

at the centre. •n 

The remaining portion MONa of th^^rcle is also a sector. 
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113, Now it is clear that the are» of the sector MONB bears 
the same ratio the area of the circle that the number of 

^ degrees in MON does to 360'*. ^ 

114, To find the area of a sector of a circle when thb area 
of the ckcle and the angle of the sector are giv|in. 

Example . — Find the area of the sector of a circle whose radius is 14 
inches, and whose arc subtends at the centre an an^e of 45°. 

The circle can evidently bo divided into 3(A) sectors, each having an 
arc of 1°, 

Here area of whole circle or 360° = 616 sq. inches (§ Mg). 

Area of sector of 1° =: ggQe<l- inches. 

11 >. of 45° = sq. inches. ^ 

= 77 sq. inches. * 


EXERCISE 77. 

1. The area of a circle is 7546 square feet ; the angle of the sector is 
60°. Find the area of the sector in square yards, etc. 

2. The radius of a circle is 35 feet ; the angle subtended by the arc 
at the centre is 36°. Find the area of the sector. 

3. The diameter of a circle is 56 feet ; the angle whif h th^rc g^ibtends 

at the centre is 4&°. Find the area of the sector. * 

4. The diameter of a circle is 30 feef; the angle of the sector is 30°. 
Find the areaiof thef sector in square feet. 

5. Find the area of sector of a circle whose radius is 8^j feet and 
who^ arc contains 40°. 

6. The radiws of circle is*'24^ feet ; the angle subtended by the 
135°. FindYhe area^f the aector in square yards, etc. 

7 If the diameter of a circle be 50 feet and the angle of the sector 
157^ 30', find the area of the sector in squure yards, etc. 

3. The area of a sector is 385 square feet ; the angle of the sqctor is 
36°. What is the radius of the circle 1 ' 

9. The area of the sector of p ’ iSrcle is 86 square feet 90 square 
inches ; the angle of the sector is 40°. Find the radius of the circle. 

10. The area of a sector is 235 squye feet 117 square inches ; the 
angle of the sectol* is 45°. Find the radius of the circle. 

11. The area of a sector is 462 square feet aiid the radius of the 

circle is 42 feet. What is the angle of the sector ? *. 

• 12. The area of a sector is 28 square yai^ls 7 square feet 112 square 

inches and the diameter of the circlq is 21 yards. Find the number of 
degrees in the angla of the lector. ^ 

115. To find the area of a sector of a ciftle when the radius 
of the circle and the len^ of the arc axe given. 

Since the area of & circle is equal to one half the circum- 

# 
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ference multiplied by the* raHius (§ 101 ), therefore the area 
of a^sector, which %s a portion of circle, ipay be found by 

multiplying half its circumference, < 5 . the length of the arc^ 
whicH subtends the angle at the centre, by the radius of the 
circle. » 

Example . — The radius of a circle is 2 ft. 11 in. ; the length ofjin arc 
of a sector is 16 ft. 6 fti. Find the arecrof the sector. 


. . * / 1 33 35\ , ^ 

Area of sector = l'2^^^l27 f®®t 

= -T7rsci. ieet=24 so. feet 9 


EXERCISE 78. 

1. The radius of a circle is 16 feet ; the length of an yc of a sector 
12 feet. Find the area of the sector. 

2. The length of an arc of a sector is 8 feet and the radius is 3^ 
feet. Find its area. 

3. Find the nrcal3f a sector when the arc of the sector is 42 feet 
and the radius of the circle is equal to the length of the arc. 

4. What is the area in square yards, etc., of a secior of a circle whose 
radius measures 17 J feet, if the arc measure 37 feet? 

^ind^he iftdius of a circle, if the area of a sector whose arc is 41 ^ 
feet long be 41 square yards. ^ ' 

6. Find the radius of a circle, if the area of^^ a sector whose arc 
measures^l foot 6 inches be 2 square feet 90 square inches’. 


116 . It has been, already ertated. that any part of the cir- 
mference of a circle is termed an arc. f» , 

The straight line which joins the ends of an arc is called a 
chord. Thus AB is a chord of the 
arc AMB, 

^ The part of a circle which is cut off 
D^^tt^chord of the arc is called a 
segmeSf. Thus in the circle AMBN 
the figure AMB is^a segment Jess 
than a semicircle, being bounded by 
the chord AB and the arc AMB. 
The remaining portion of the circlo* 
ANB is also a segment greater tlfan a 
semicircle. ^ ^ 

Note. — Every chord, except the diameter, 
divic^s the circle into two unequal segments. 



117. From the above figure it is evid^t that 
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(1) The oeotor A 0£M and th^ segment AM£ have the 

^ same arc AMR* • 

(2) The area of the segment AM£ equals the ar(?ii of 
the sector A 0£M, minus the area of the triangle. M OK 

(3) The eecioT A 0£N And the segment have the 

same ai*c A NR * 

' (4) The area of tho segment AN£ equals the area of the 
sector A 0£N^ plus the area of the triangle A 0£. 

118. To find the area of a segment of a circle. 

Find the area of its corresponding sector; then, if the seg- 
ment be less then a semicircle subtract the area of the triangle 
from the area of the sector ; if the segment be greater than a 
semicircle add the area of the triangle to the area of the sectoR 

9 

EXEltCISE 79. 

Revision Examination. — The Cihcle. 

I. What is the tost of putting a curb-stone Ij feet wide round a 
well 9 feet in diamhter, at Is. 8d. per square foot ? 

* 2. Find the cost of paving a semicircular courtyc.rd ye^dj in 
did(meter at 3d. per square foot. ^ 

3. A road passes round a circular plot of ground, the outer circum- 

ference of which is 6Clb feet and the inner 480 feet. !^nd the breadth of 
the road. • 

4. *What is the acreage of field in the form of a sector of a circle, 

if the angle bq 120® and the diameter of the circle 252 yards ? w 

5. A man stands in the middle of a circus ung, whose area is 154 
yards, holding a cord attached to a horse running round the ring. 
What is the greatest length of the rope! 

6. The driving-wheel of a railway engine ha^ a diameter of 6 feet 5 
inches. How many times will it turn ina .’#:.ute if tho engine be running 
at a speed of 65 miles per hour 1 , ^ 

7. A bicycle wheel is feet in diameter and turns toctly 168 times 
in going round a circular bicycle track# How many square yards are 
there in the plot enclosed tfie track ? 

8. The pit of a theatre is semicircular and its greatest length is 40 
Jeet. How many spectators will it hold if a space of 4 feet 6 ♦^nches be 
allott£»d to each 1 

9. How many square feet are them in the area of the surface of a 

kite whose lengtn is G feet, t1?a^ being three times the radius of its semi- 
circular head ? « 

10. If the string of a kite, being 150 yards long, is curved into a 

semicircle, what is the actual distandb from the kite to the hand of the 
holder of the string ? ^ 



Part II. 

MENSURATION. OP SOLIDS. 

VHAPTEl^ VIIL 

RECTANGULAR SOLIDS. 

• ,119. A solid body has 'three dimensions, namely, length, 

breadth and thickness (height or depth) ; e.g*^ a log of wood, a 
block oiastone, or a box. 

120. Amongst all the bodies that can be imagined, a cube is 
one of the most simple, having 'its three dimensions all equal, 
and each of its six faces a square. 

121. The space taken up by a solid is its volume, solidity, 
or solid content. 

Tills volume is measured by the number of ^imes it contains, 
some standard volume. • 

1^2iikl£^die «ibe taken as the unit of measurement be one 
inch in length, one inch in b^^adth, and one inch* in thickness, it 
is called a mUe inch ; if its dimensions be eash ong foot, it is 
called a c^jihic foot* if its three dimensions Jbe each a yard, it is 
called a cubic yard. ^ • 

^^123. .The solidity of a bqdy is "therefore oftei^ called its 
cubical content. * * 

124. To find the volume of a cube. 

The figure annexed is a solid or cubic inch, having the 
lengtlf^J?, the Jbreadth ^C and the 
height CD each one inch. 

CD, etc., are' called the cdge^ oT 
dde8 of the cube. ^ 

If 144 of these cubic inches were 
arranged in 12 rows, ^^ach contain- 
ing 12 cubes, a soli? would be 
formed,^ one inch high, having a 
base whose area would be a sdtiare 
foot.* 

If twelve such solids were piled 
one above another, a cube would 
bo formed whose length, breadth, and h^^t would^ be each a 
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foot. Since (144 x 12) cubic inches have been used, it is evident 
that r ® 0 

1728 cubic inches make 1 cubic foot. 

In the same manner it may be shown that 
r . 27 cubic feet ^ake 1 cubic yard- 

fience the tnunb^ of culic inches (or cubic feet, etc.) in the 
volume of a cube is found by taking the product of the number 
of inches (or feet, etc.) in the height by the number of square 
inches (or square feet, etc.) in the base ; or briefly ^ cubing 
the number of^inches (or feet^ etc.) in its edge. 


Example 1 . Find the volnme of a cube whose edge is 8 inches long. 

Volume =( 8 x 8 x 8 ) cubic^inches =612 cubic inches. ^ 

Examplk 2. Find the solidity of % cube whose side is 3 feet 0 inches. 
Volumes (3J x 3J x 34) cubic feet=^^ x x cubic feet= 

?|?cubic feet=42J cubic feet =42 cubio feet 126 cubic inches. 

8 

Note. — The Jerm eide of a cube denotes not one of its side faces but 
one of its edges. 


EXEBOlSr^i 80 . 

^ 4 

Find the Yolume of the cubes whose edges are rospectively : — 

I, 13 yards. 5 , 2^ yhrds. 9 . 2 feet 9 inches. 

3 . 21 jffrdl. ' 6, lOA feet. 10 , 3 feet 10 inches-- 

3 . rc yards. * 7 . 8 feet. n. 5 feet 6 inches. 

4 . 4*6 yards. 8 . 13 feet. 12 . 6 feet 8 inches. 


1 . How many cubic feet of earth were rem(wed in digging a cubical 
cellar whose lei\gth is 16 feet? 

2 . How many cubic feet of air are there in a room whose length, 
breadth and height measure each 21 feet? 

3 . A cubical box measures 6 feet in length j how^many cubic 
inches does it contain ? 

4 . A oubicalrshaped tank measures 2 feet 3 inches along ‘the inner 
side ; how many 6 ubic fe^fc of water will it hold ? 

5 . A oubic4 mass of wood is 2 | inches long ; what is . its value at 

lOd* per cubic inch ? ' 

6. 'V^iba^ is ^e solid content Qf a cube, in cubic yaicdsj etc., whose 

length, and de^th are eatdi 12 feet 6 inches ? 
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125. Since the volume of a cnl^ is found by taking the 
product of the len^h, breadth and height ; {Jh other words, by 
cubing the length of its edge) it follows thi^ the volume of 
cube mng known, the number of linear uuiis in the edge is 
found by taking the cube root of*the number of cubic imits. 

Example, A cube coj^taius 330 cubic feet 1547 cubic inches; find 
edge. 

Volume of cube =330 ^728 + 1547 cubic inches, 

. ‘.^ength of odge= ^671787 inches * 

= 83 inches • 

= 6 feet 11 inches. 

EZEEGISE 82. 

Find the length of the edge of the following cubes whose volumes 
are respectively : — 

1. 5832 cub. inches. ^ 5. 17*576 cubrfeet. 9. 15 cub. fc. 1080 cub. in. 

2. 13824 cub. inches. * 6, 493*039 cub. yards. 10. 42 cub. ft. 1512 cub. in. 

3. 32768 cub. inches. 7. 49^^^ cub. feet. 1 1. 11 «ub. ft. 675 cub. in. 

4. 110592 cub. inches. 8. 181 cub. yards, 12. 37 cab. ft. 64 cub* in, 

< 

EXiyKOISE 83. 

r. A solid blocjf of marble contains 16625 cubfc feet*; what is the 
length of each of its sides? • 

2. A box contains' 19683 cubic idChes ; find th§ length of its siJe. 

A. cubical cistern contains. 190 cubic feet* 189 ^suhic^ inches of 
water ; find the length of its side, • 

4. A seaman has a chest made in a cubical form and which contains 
76 cubic feet 1323 inches of Sjpace ; what is the length of its inner edge? 

5. A packing case ii^the shapei of a cube containing 512 cubic feet is 
exactly filled by- S2 cubical kN^|^fi^ the length of the side of each 

6. The volume^f a cubical block of granite being 8605^ cubic feet, 
find the length of its edge in feel^nd inches. , ^ 

126, The surface qt a solid is its outside area, and since the 
surface of^ cube consSlfiHof six faces, each of which is a square, ^ 
the area of the whole surface of a eube is equal to the stud of 
the areas of the squares which houud it* • 

• e 

Example, Find the whole surface of a cube whose edge is 9 inches. 

Here area of each face (9 xS) square i||^es ==S1 square inohes. 

. \ Aim ol whole surfaoessSl square indi^ x 6== 486 square inches. 

. s 3 square ie|t ol'^uarelnob^ « 
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EXJBBdlSE &4. . 

« ** 

Find the area of the whole surface of the cubes whose ed^es are 
respectively ; — ^ 

1. 2Q feet. 3. 3 feet 4 inches. 5. 4 feet Siinches. 

2. 8 inches. ' 4. 1 foot 3 inches. 6t 10 feet 7 inches. 

♦ to 

EXEBOISE 85. ^ 

1. Find the expense of painting the surface of a cube whose side is 
4 feet 6 inches at Is. 8d.* per square yard. 

2. Find the expense of covering a cube whose edge is 2 feet 4 
inches with oopjJer at 10^. per square foot. 

3. Find the expense of covering a box whose edge is 2^ feet with 
lead at £2 2s. per cwt,, assuming that 6 lb. of lead will cover a sfp\are foot. 

4. If thf solid content of a cubical block of stone be 37 cubic feet 64 
cubic inches, what is the area of its sides ? 

5. The content of a cubical shaped box being 3 cubic feet 648 cubic 
inches, find the cost of painting its sides at 6d per square yard. 

6. A cubical block of wood contains 1 cubic*yard 2 cubic feet 541 
cubic inches ; find the cost of painting its entire surface at 4s. 6d. per 
square yard. 

7. The content of a cubical-shaped box being 650 ’962 cubic feet, 

find the cost of covering it with cloth 2 feet 2 incites wi^§ 9d. per 
yard. * • ‘ ' 

8. The* area of the whole surface of a cube is 104 square feet 2 

square inchel ; find the length of an edge. ^ 

j. The area of one^ide of a rabical cistern contains 12 Square feet 
36 s'quare inches ; fiild the caoacitj* of the cistern.' 

10. Thejirtih of the whole jsurfaoeu of a cube is 11094 square incht^i-^ 
find the volume of the cube. 


127. It has been already stated iliat a solid bounded by six 
equal square faces is called a cube. A solid bounded ^by six 
rectangular faces, each of them eq^jihjancrparallel to its opposite 
face, is called a rectangular ^p^<^elopiped. 

A common match-box and an ordinary bar of soap are familiar ex- 
amples. «, 


The^ annexed figure represents a parallelepiped in which it 
F will be readily see^ that the following faces 

are equal and p^^lel ; — * ^ 

I Hj , (1) ABEQ and DCEF (front mi back) ; 
in (/J) GHEF and ABCD (top and bottom) ; 

X’ (3) ADOF and BOSE (two ends). 

* ABOD is called the base; AB or GH 

F|o. 8». .^the length ; QF ot HE the breadth ; and 
AG or BF the hei^t or(ifepth. 
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128 . To find tbe volume of a reotaagolar^p 

Suppose the leiigth of the 
rect^^ular parallelopiped to 
be S^mches, the breadth i 
inche^nd the depth 3 inches. 

Divide the edges respectively 
into 5, 4 and 3 -equal parts, 
each being one indi. Draw 
parallel lines through the points 
of diviijon parallel to the outer 
faces of the solid, as in the 
diagram. Then the solid is 
divide(j[ into a number of 
smaller blocks each of which is a cubic inch. 

The number of cubes ( 20 ) in each horizontal ro\^ will be the 
product of the number of inches in the length (5) by the number 
of inches in the breadth (4), and the number of these rows (3) 
will be equal to the number of inches in the height. Thus, in 
this case the number of cubic inches in the whole solid will be 
(5x4x3) cubic inches, or the volume= 60 cubia inches. Hence, 
the n umber of gibic inchee (or cubic feet, etc.) in the volume of* 
a rdbtangular parallelopiped is equal to the continued productiof 
the number of inches (or ftet, etc.), in its Igngth, breadth and 
thickness. • * 

• - . ® 

ExamjiU . — Find the volume of^ rectangular^parallelopiped 4Teet 8 
i. jjpehes Igng, 2 feet 9 inches broad And 1 f^ot 6 inches deep. 

* * • 

Volumes (4f X X 1^) cubic feet. 

= ^ X ^ "I") ®^hio feet. 

, = 19 ^ cubic feet =19 cubic feet 432 cubic inchee. 



EZ^ftOlSE 86. . ^ 

Find the volumes o^he rectangular parallelopipeds which have the 
following^unehsions ^ 

% 

i.*Length, 13 ft. 6 in. ; breadth, 8 ft. 4 in. ; depth, 6 ft. • 

. 2. Length, 6 ft. 8 in. ; breadth, 5 ft, 9 in. ; dgpth, 4 ft. 6 in. 

3. Lefjgth, 15 ft.^6 in. ; breadth, 3 M ; depth, 2 ft. 10 in. 

4. Length, 5 ft.* 6 in. ; breadth, 4 ft. 5 in. ; depth, 3 ft. 4 in. 

5. Length, 2 ft. 9 in. ; breadth, 1 ft. 8 in. ; depth, 1 ft. 4 in, 

6. Length, 32 ft. 7 in. ; breadth, 2 ft. 11 in. ; depth, 2 ft, 5 in. 
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EZEB0I8E 87. 

. • « 

^ I . How many cubic inches are there in a piece of wood 7 iSiohes 
long, 3^ inches broad and 1| inches thick ? . 

2. How many cubic feet Of air are there in a room 120 feet hfSg, 62^ 

feet wide and feet high ? « ' 

3. How many cubic yards of earth were removed in excavating the 
Joundation of a hojise 72 feet lon^, 46 feet broad ^an(i 4 feet deep ] 

4. How many cubic feet of brickwork are there in a w^all 427 feet 6 
inches long, 13 feet 4 inches high and 1 foot 2 inches thick ? 

5. How many loads (cubic yards) of gravel would be recmired to 
cover to a depth of 2 inches a path 90 yards long and 6 feet wide 1 

6. The inside tf a rectangular water-cart measures 4 feet 7 inches in 
length, 3 feet 8 inches in width and 3 feet in depth ; what volume of 
water will it hold ? 

7. How i|iany cubic feet of lead A inch thick will be required to 
cover the steps of a staircase, composed of 60 steps, each 2 feet long and 
8 inches wide ? 

8. The area of the base of a cistern is 3 square feet; how many 
^ cubic feet of water must be drawn off to make the surface sink 1 foot 8 
' inches ? 

9. What is the value of a block of stone 8 feet 4 inches long, 2 feet 
, 6 inches wide and^ foot 3 inches thick, at lOd. per solid foot 1 

10. Find the cost of excavating a cellar 6 yards^ong, wide 

and 7 feet deep, at*9d. per cubic yard. 

11. Find the'co^t of the flooring of a room consisting of 36 planks, 

each lOi feet Ibng, 8 inches wide and 3 inches thick,rif a cubic foot of 
tinibip: be worth Is. 7Jd^ ** 

12. What is the value of a ^olid%lock of metal 6 feet 9 inches long, 
6 feet 1 inqh wide and 5 feet 4 inches deep, at 3s. 4d. per cubiofoot Imr* 

129. To find how many times one volume is contained in 
another volume. 

Exwmple * — How many bricks 9 mcfeftaJongf 4^ iithhes wide and 3 
inches deep, will be required to "wall 90 feet long, 18 inches thick 

and S feet nigh? , , • 

Here Volume of wall = (90 x x 18 x 8 x 12) cubic inches, 
and Volume'of each brick =(9 x 4f x 3) cubic inches^ 

. •. No. of bricks 

^ =15360. 

eX^BOISB 88. 

I. How many four-inch cubes can be out out of a rectangular piece 
of timber 16 feet 4 inches long, 27eet 10 inches broad and I foot 8 
inches thickt 1 
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3. How many oliQdren will a sckoolroom^ whose floor is 60 feet by 
40 feet, and whose height is 15 feet, aceommodate, allowing 100 cubic 
feet <tf air for each child ? * 

3. How many tiles 6 inches square and 1 inch thick can b^ put to-^ 

getherStt.a pile 38 feet long, 10 feet 6 inches wide and fl f^et 5 inches 
high? • 

4. A wall is 15 feet 8 inches long, 11 feet 6 inches high and 11 inches 
thick, and has a doorway 6 feet 3 inolies high by 2 feet 4 inched wide. 
Find the number of britjks contained in it, if each brick contains 
cubic inches. 

5. What will a brick wall cost to build — 5 feet high, 22i inches thick 

and 35 yards long, if each brick measures 9 Jnches by 4j inches by 3 
inches and the bricks cost 15s. per thousand ? • 

6. A man tries to pack in a case 5 feet 3 inches long, 3 feet wide and 

2 feet a inches high, 100 dozen of books, each of which is lOi inc^S 
long, inches broad and 1| inches thick. How many must fie leave 
out ? . • 


130. The unit of wolume a cubic inch, and it has been 
found by actual e!S:periment that such a cube of pure Water 
weighs 252 '458 grains. 


One cubic foot of pure water weighs 262*458 gfuins x 1728. 
4«MiiakBut m avoirdupois pound weighs 7000 grains. 

A cubic foot of pure wai»r weighs?5i.^^H?§ lbs. ^ifcvoir. 


•252*458x 1728x16 


7000 


7000 


7 ozs. =99Sf*13 ozs. 


This is so near 1000 ozs, thc^ a mhic foot of water is generally 
^nsidefed to weigh 1000 oss., or 62^ Ibs^ • * • , 

Again, by actual experiment, it has been found that a gallon of 
water weighs 10 lbs. =7000 grains x 10. 

But one cubic inch of pure water weighs 252*458 grains. 

.*T Number ef cubic inches occupied by one gallon ( 10 x 7000 

of water . . ... ) 25?458 

= 277*274 

This result is so near 277J^iaf a gallon of water is generally con^ 


J-it/Va W IWjWi 

sidered to occupy 27 7^ cubic inches. 


Example , — A ciste^is 8 feet long, 4 feet wide and 2 feet deep ; hew 
many gallkins will it hcjmA a cubic foot of water weighs 1000 ounces, and 
a gallon of water weighs lO lb. ? t ^ 

The cistern will hold (8x4 x 2) cubic feet. Hence the weight of the 
wafer which will fill the cistern is 1000 oun^s x 8 x4 x 2. 

Now. a gallon weiigbs 160 ounces ; * 

. •. No, of ^Uons regwired 

loO 
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EXERCISE aa 

I* What is the weight of the water (in tons, etc.) in a cistern whose 
^length, breadth and depth are respectively 12 feet, 6 feet and 3 fpet, if 
a cubic foot of water weigh 1000 ounces ? 

2. A oistenj is 4 feet long, 2 fe§t 6 inches broad and 3 feet 3 inches 

deep ;,what weight of water will it contain (in cwts., etc), if a cubic foot 
of water weigh lOOO ounces ? * 

3. How many tons of water are there in a* reservoir 7 yards long, 
10 feet 8 inches wide aijd 4 feet deep ? 

4. How many gallons of water will a cistern contain 4 feet long, 3 

feet broad, and"2j feet deep, assuming a cubic foot of water to contain 
6*25 gallons 1 • ^ 

5. How many gallons of water will a cistern hold whose length is 
17 feet 2 inches, breadth 6 feet 5 inches, and depth 4 feet 3 mches, if 
a gallon contoin 277*274 cubic inches 1 

6. Find tne weight (in tons) of a rectangular solid 10 feet by 8 feet 
by 7 inches, assuming a cubic inch to weigh 2 ounces (avoirdupois). 

7. If a pond an acre in area is covered with ice 6 feet thick, and a 
cubic foot of ice weighs 928 ounces (avoirdupois), find the whole weight 
of ice in tons, etc. 

8. The weight of a cubic foot of water is 1000 ounces, and marble is 
2*7 times heavief than water ; find the weight of a cubical block of 

^ marble whose side measures 5 feet. • wm- 

% • , I 

131 . Tb find the cubic feet (or (Abie inches) of the material 
used in the (Tonstiftetion of a rectangular box of cistern. 

Example . — The external dimensjpiis of a closed box are, length 4 feet, 
bi^adth 2 feet,_and depth 1 foqjb 4 mfehes, and the wood of w^hich it is 
made is an ^ueh thick f how many cubie feet and inches of wood in it ? ^ 

The internal length =4 feet - (I inch x 2)=:3 ft. 10 in. 

,, ,, breadth = 2 feet- (1 inch x 2) = 1 ft. 10 in. ‘ 

„ ,, depth = 1 ft. 4 in. - (1 inch x 2) = 1 ft. 2 in. 

Now the volume of the wood is the difference between the volume 
given by the external and the interi^d^^mnsions. 

Hence volume required=(4 H — x 1^ x 1^) gub. feet. 

^ =-i0f-^/i»y cub. feet. 

cnb.^eet=2 cub. feet 808 cub. inches. 


EXERCISE QQK 

9 " S'* 

1. The external dimensions of a closed box are length 6 feet 2 inches, 
breadth 3 feet 8 inches, and*d^th 2 feet ; the wood of whiclv it is made 
being an inch thick, find the number of cubic feet4ind inches of wood. 

2. The external dimensions of a box without a lid are length 4 feet, 
breadth 3 feet, and depth 2 feet ; th4^ wood of which it is made being an 
inch thick, find the huinb^> of cubic feet and inches of wood. 



RECTANGULAR SOLIDS 


73 


3. A box without a lid is made of wood 1 inch tMck ; its external 
dimensions are lengthy 3 feet 6 inches,* breadth ^ feet, depth 2 feet ; 
required the number of cubic feet and inches of wood in it. 

4 ^l cistern without a lid is made of lead 3 inches Uiick ; its external^ 
.dimenllMis are 3 feet 3 inches, 2 feet 6 inches and 2 feet ; find the 
number of cubic feet and cubic inch|8 of lead required. . • 

5. The external dimensions of a closed box are length 2 feet, Ip^eadth 

feet, -and height 1 foot. How mai^ cubic inches of air does it con- 
tain, if the walls of the Idox are inches thick ? ^ 

6. A cistern is 24 feet long, 18 feet broad, and 12 feet deep ; the 

thickness of the iron is 18 inches ; how many cubic feet of water will the 
cistern Bold 1 • ^ 


132. Duodecimals may be used in calculating the solidity or 
volume of bodies. * 

Example . — Find by duodecimal^ the volume of a rectangular solid.! 1 
ft. 1^ in. long, 6 ft. 6^ in. broad, and 11 ft. Sin. high. 



ft. 

/, 

// 


.Length = 

n 

1 

6 


breadth = 

6 

6 

8 



66 

9 

0 

• 


5 

6 

9 

O'" ’ 



7 

6 

0 0™ 

« 

area of base^ 

72 11 

2 


^ height = 

11 

8 


• 


— 

— 

— 

W 



2 

10 

m 


48 

1 

• 

5 



volume = 850 10' 3" 4'"’ 

* =s: 850 oub. ft. 1480 cub. in. 

91 . 

Exprm each answer in cubic feet and cubic inches. 

Find, by duodecimals, the volume of rectangulaif solids which have 
the following dimensions : — 

1. Length, 3 ft. gSWbreadth, 6 ft. 7 in. ; height, 6 ft. 8 in. 

2. JLength, 17 ft. 3 inr; breadth, 14 ft. 7 in, j height, 11 ffe. 2 i|i. 

3. Length, 18 ft. 4 in. ; breadih, 14 ft. 3 in, j height, 12 ft. 9 in. 

4. Length, 12 ft. 6' ; breadth, 5 ft. 3' ; height, 3 ft. 9' 

5. Length, 45 ft, 8' ; breadth, 19 ft. t' 6" ; neight, 6 ft. 9' 

6. Length, 1 1 ft. 1' 6" ; breadth, 6 fi 6' 8" ; height, 11 ft. 8' 

7. Length, 7 ft. 6 in. ; bread tit, 10 ft. Ij in, ; height, 12 ft. in. 

8. Length, 37 ft. in. ; breadth, 22it,4?5^fi« ; 10 ft. 6 in. 
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188. Since the volume of a rectangular parallelepiped is 
equal to the continued prf)duct of the lei^th, breadth, and 
jihickness (or depth), it follows that if the volume and two <fbher 
dimensions be known, the other dimension can be at once^find. 
This can b© expressed briefly thus : — . 

Since length x breadth x depths volume ; 
( 1 ) 1 ^=-' ■ ' 


^(2) teeadt2i= 


breads x depth’ 
volume 
length x depth’ 
volume 


(3) depth= 

^ ^ ^ length X breadth 


Example,-^The solid content of rectangular parallelepiped is 167} 
cubic feet ; its breadth is 5 ft. 7 in. ’and its depth 4 ft. 6 in. ; find its 
length. 

" Smee lengths , 

breadth x depth • 

* Length required 

X 4} 

xi?x?)feet. 

= 6 } feet =6 ft. ^ in. 

EXEB0ISE*92. 

Find the third dinltnsion of the following rectangular parallelopi- 
peds, Vhen the volume*and the^othCT^two dimensions a^e respectively : — 

1. Volujnf, (Tcubifi yards ; breadth? 6 ft. ; depth, 3 ft. • ^ 

2 . Volume, 294*26*cub. ft.; length, 9*75 ft. , breadth, 6 ft. 

3 . Volume, 438i cub. ft, ; length, 13 yds. ; breadth, 9 yds. * 

4 . Volume, 7 cub. ft. '864 cub. in. ; length, 2 ft. 6 in. ; depth, 1 ft. 4 in. 

5 . Volume, 18 cub. yds. 4 cub. ft* ; breadth, 8 yda “ ‘ 

6 . Volume, 6 cub. yds. 1 cub, in. ; leng 

2 ft. 3 in. 


a 1 ft. ; depth 5 ft. 
ngth, 30 ft. ; depth, 


EXE&OISB^ 9a 

• I. What length (in yards) mifst be cut off ^eam 13} inches broad 
^ and 8 inches thidi, that it may contain 18 ? m 

i Ten loads (cubic yards) of gravel are spfeaa uniformly over a path 
180 feet long and 4 feet wide ; what is the depth of gi’avel ? 

3 , How high must a roofii be, whose length and breadth |i,re respec- 
tively 31 feet 3 inches and 2# feet, in order that it may contain 100(X> 
cubic feet of air ? 

4 . A rectangular cistern is 13 yards long and 9 feet broad ; 438 j cubic 
feet of water are drawnj^^i; §ttd how many inches the surface has sunk. 
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5. Find the area of a floor of a »oom, if the room is 6 feet 10 in^es 
high and contains 18(^5 cubic feet of dr. • 

6>The cubic content of a block of stone ieS cuinc yards 3 cubip feet 
and area of its base is 24 square feet ; vhat is its height ? V • 

7'^^4'ectangulaT block of stone has a square base^each side of i^rhich 
measures 2 feetdj inches; it contains 62137J cubic inches; find the 
height. 

8. The cubic content of a square tank is 450 cubic yards and the 

depth is 6 feet ; find tlfe length (in yards). ^ 

9. If a wall bo covered with plaster 1 J inches deep ; how many 
square wds can be covered by a cubic yard of plaster ? 

10. The beams of wood used in building Skhouse are 3 inches thick 
and 10 inches wide. If 200 of them are used, which together amount to 
1000 cubic feet, what is the length of each beam ? 

11. Find tbe thickness and solid content of an armour plate 22 feet 
by 7 feet, weighing 34 tons, having given that 5^ cubi^ feet of iron 
weigh 1 ton. 

12. If a cistern 8 feet by 4 feet contain 400 gallons, find the depth of 
the water, having given that a galloq weighs 10 lbs. and a cubio foot of 
water 1000 ozs. • 


134. The surface of a rectangular parallel opiped consists of 
six rectangles ; therefore the area of the wh^e surface of a 
rectanfiHl&r pamUelopiped is equal to the stun of the areas or 
the^six faces. ^ ♦ 

Example . — Let ABGERQ be a rectangular par»llelop[p^ (§127) and 
let AB=^fi inches, ^.^=4 inches, and AO =2 inc^s. Find area of the 
whole surface, ^ 0 • 

^ Surface of top and bottom ^ 6 x 4 x 2& 48 sq. ipches, 

* „ front and back = fix 2 x 2^24 sq. ipches. • • 

„ two ends =4x2x2= 16 sq. inches. 

. Area of whole surface =(48 +24 + 16) sq. inches =88 sq. inches. 


is the product ol’the 


r Ungt^yind wi( , . 

duct of the length and hei^f^Sj^dJ^o sides whose area is the product 
of the width and Jieight, 

S»‘ 

EX]^0IS£ 94 . ’ • 


qual, there are two sides whose area 
t^b sides whose area is the pro- 


Find 4b® whole Bufy^tee of tbe following rectangular parallelepipeds 
whose dimensions areWspefetively : — 

*1, Length, 16 inches ; breadth, ‘14 inches ; depth, 8 inches? 

• 2.,ijength, 1 ft. 6 in. ; breadth, 1 ft?3 im ; depths 10 in. 

3.. Length, 6 ft. 4 in. ; breadth, 5^t. 6 in. ; depth, 3 ft. 6 in. 

4. Length, 15ft. 6 in. ; breadth, 8 ft. 4 in. ; depth, 6 ft, 6 in. 

5. Len^h, 6‘25 yds, ; breKdth, 5'5 yds. ; depth, 7*5 feei 

6. Length, 6f feet ; breadth, 3J f|et4 depth, feet. 
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EZEBCISE 95. 

# • 

^ I. What will it cost to paint the outside of a box 18 feet long, 1<C feet 

broad, arid 8 feet 6 inches deep at 9^. per square yard 1 

2 . What will it cbst to cover with sine the sides of a cistern •Weet 10 
inches long, 5 feet 4 inches broad, sjad 1 foot 9 inches deep at 6 s. 9d. per 
square* yard ? 

3 . Find the cost of painting a^closed box 2 feet 3 inches high, 3 feet 
8 inches long, and 3 feet wide at 2d. per square foot. 

4 . Find the cost of covering a box (except the bottom) with leather 
at Is. per square foot, if the box measure 4 feet in length, ^ feet in 
breadth, and 3 feet in depth. 

5 . What will lit cost 'to line the sides and bottom of a cistern 12f 

feet long, feet wide, and 6 i feet deep, with sheet lead 8 lbs. to the 
square foot, estimating the lead at 3d. per lb. ? • 

6 . Find the cost of lining, at 4jd. per square foot, a closed box whose 
external dimensions are 4 feet, 2 feet, and 16 inches respectively, the 
wood of which it is made being an inch thick. 


CHAPTER IX 

* 

•THE RIGHT f»RISM ANB^^THE RIGHT CYLINDER. 

135. A parallolbpiped has been defined (§127) as a solid, 

bounded by six parallelograms of which each opposite two are 
equal and parallel. It has also been stated that one pair of sides 
is usually called its ends. ^ * 

136. Any solid whose tirn fjidr^fn similar, of equal area, and 
parallel to each othet, is cafled ,a prism. The^ qpds may be a 
triangle, square,^ pentagon, hexagoi^etc. 

137. According as its end or base is a triangle, square, 

pentagon, etc., a prism is called a trianguJer prism (a), a square 
prism (b), a pentagonal prism (c), etc. ** 

rectangular parallelepiped is hence one form of prism having its 
ends rectangles, • • ■ ^ . 

138. Since the ends are similar, equal, and parallel, the 
prism will have as many faces aas there are sides in the base, 
each being a parallelogj^m. 
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139. When the side fa*ftes of*a prism are perpendicular to the 
ends» it is called a fi^ht prism. * • 



141. To find the volume of a right prisn^ 

Let^it be required to find the volume the triailgular prism 
ABD^ 7 inches long, mB * • 

4ho sides of each ehd 
being 5, 4 and 3 
inchel^. 

solid may be 
considered as*so niduy 
layers of the area of 
the base plaeod one 
over the other. Sup- 
posowedivide the solid 
ABD into 7 laysjj^ 
each one inch 

ff AB be 3 inches, AC 4 inches, and 5(7 5 inches, th^ area^ 
of-the end ABC will be foundf to be 6 square jnches (§ 65) ; hence 
the solid J EB will be 6 cubic inchea, and the volume of the whole 
prism will be 6 cubic inches x 7=43 cubic inches; therefore 

the volume of a prism is foufid by multiplyiiig the area of the 
base by the length or height. 



Fio. 44. 
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2 . The base of a prism is an e(|uilateml triangle ; each edge of the 
base measures 2 fe^t 8 inchee, and the prism is*4 feet 6 inches long ; 
find the area of the whole surface. * • 

• 3 . The base of a prism is an isosceles triangle^ each of whose equal 

sides is 6 inches, c^d the third side 10 inches ; its height is#i{lso 10 ^ 
inches ; fiM the area of its whole si^face, in square inches. 

4 . find the whole surface of a triangular prism whose height is 6 

feet, and whose three sides of thft base measure re*spectively 0 inches, 
'S inches, and 10 inches. * 

5 . The perpendicular height of a triangular stone pillar is 6 feet, and 

the edges of tne base are 2 feet, 2 feet 6 inches, and 3 feet ^ inches 
respectively; what will at cost to paint the whole surface at 9d. per 
square foot ? • • 

6 . The height of a square marble pillar is 74 feet ; each edge of the 
base measures 2 feet 6 inches ; find the cost of polishing all th* sides at 
2s. 3d. per sqj;tare foot. 


143. A solid whose two ends are equal and parallel* circles 
is called a cylinder. 

An ordinary round ruler and a stone roller are familiar 
examples of a solid cylinder, 

144. The straight line OR between the two ends, 
from centre to centre, is called the «the 

cylinder. J 

146. ^hen the axis OP is p3rpendiqular to 
the ends, the cylii^er is called a right cylinder. 

« The^axis is*the same as the height or length qf 
* the figure. 


146. It has already been shown how a polygon may become 
a circle (§ 101). Now a cylinder may evidently be regarded 
as a prism whose base is a polygon^oi an ^indefi^xite number of 
sides ; hence as in the case prism, the volume of a 

cylinder is found by multiplying the area of the base by the 
height or lengths ' ^ 


Example. — Find the volume of a cylinder, th^iameter of whose base 
is 21 inches, and whose height is 4 feet. ^ 

Here area of ba^=:2l x 21 x |^=346J sq. inches (§ 102). 

. •. V olume of cylinder = (346 J x 48) cub, ihehes. * 

= 16632 cub. inches, 

ssO cab. feet 1080 cub, inches. 
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EXSEOISE 99. 

, • 

Find the volume of the following cylinders, wlien the dimensions ^ 
given«are respectively : — 

I. Afea of base, 38 J sq. in. ; height, 4 in. ^ 

’2. Diameter <9 base, 3 ft. 6 in. ; height, 16 ft. • 

3. Radius of baso^ 7 in. ; height, ly in. 

4. Circumference of Jiase, 6 ft. 6 in. ; height, 20 ft. 

5. Diameter of base, 2 ft. 4 in. ; height, 6 ft. 3 in. 

6. Circumference of base, 3 ft. 8 in. ; height, 5 ft. 2 in. 

7. Rjsidius of base, 1 ft. 9 in. ; height, 1 ft. 0 in. 

S. Diameter of base, 3 ft. 5 in. ; height, 11 ft. 9 in^ 

* 9. Radius of base, 1 ft. 2 in. ; height, 4 ft. 8 in, 

10. Diameter of base, 7 ft. ; height, 10 ft. 6 in. 

EXEBCiSE 100. 

I 

1. How many cubic yards must be dug out to make a round well 
3 feet in diameter an<f 30 feet deep ? 

2. The diameter of a Avell is 3 feet 9 inches, and, its depth 45 feet ; 
lind the cost of excavating it, at 9s. 4d. per cubic yard^ 

3. What would it cost to sink a cylindrical well 42* feet in depth, its • 

dianjiptei^ing 4j9eet, at 7s, 4d. per cubic yard ? ^ ^ ^ 

4. The top of a circular tab^j is 7 feet in diameter and 1 inch thick ; 
how many cubic feet and cubic inches of wood doesi it coi^tain ? 

5. Th^roof of » hall is supported by 16 circniar pillars of stone, each 

of which is feet in circumference #nd 20 feet Jhigh ; find the cybical 
content of all the pillars, * • , 

* 6. A*cheese lias a diameter of*l foot»2 inches J.nd is ICf inches high ; 
what is its solidity ? 

7. T?lie trunk of,a tree is 10 feet long, and it is a perfect cylinder ; 
what is its cubic content, if the circumference is 7 feet 4 inches ? 

8. *How many^pieceswf money, } of an inch in diameter and J of an 

inch thick, must be melted d^^ in order to form a cube whose edge is 
3 inches long 1 ^ 

9. The expense of excavating a circular well, of which the depth was 
40 feet and the diameter 4 feet x»inch, was £78 1 2e. 4d. ; what was the 
charge per cubic yard ? 

10. A cylindrical bo^sTjWhose diameter is 7 feet and length 10 feet, 

is full of i^ter ; find Iw^tj^ny gallons it contains, reckoning 6J gallons m 
to the •uhic foot. • 

• • . 

147. To find the number of cuMq feet (or cubic inches) in a 
cylindrical shell or pipe. 

Drain pipes, gas pipes, cbimmgfy pots, and the ordinary 
garden' roller, are familiar illustration| m a holloi77 cylinder. 
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Example ,. — The exterior diameteSc- of a •cast iron pipe is 7 inches, the 
thickness of the metal ^ inch, and the length of th^ pipe 14 feet ; find tho 
number of cubic inches of iron in it. ‘ ^ 

^ The interior diameter— 7 inches - ( J inch x 2) =6 inches. 

Then area of larger circles ^7 x 7 x sq. inches = 38 J sq. iifbhes. 

Atfd area of smaller circle = ^6^^ 6 x sq. inches =28| sq. inches. 

Area of the ring = (38^—281) sq. inches sq. inches (§ 100) 

Volume of the pipe = (10A l^JS) cub. in. = 1716 cub. in. (§ 146) 


.EXERCISE 101. 

1. The outer diameter of a metal pipe is 12 inches, the inner diameter 
is 10 inches, and tho length of the pipe is 20 feet ; find tSio number of 
cubic feet of metal in it. 

2. Whatris the volume of a hollow cylinder whose inner and outer 
diameters are 14 inches and 17^ inches, if the cylinder bo 4 feet high? 

3-, the volume of a hollow cylinder, tho exterior circumference 
of which is D feet 6 inches and tlie internal circumference 3 feet 8 inches, 
the length of the cylinder being 6 feet 6 inches. 

4. The exterior /iiameter of a hollow iron roller is 4 feet 8 inches, the 
thickness of the iron 3 J inches and the length of the roller 6 feet ; find 
# its sdlid content. ' 

c NoTif. — The^inner diameter = outer diameter— ffivice thf^hiclpiess 

of the metal. 


5. What M the ‘Volume of a cylindrical pipe 14 inches long, the 
diameter of the inner Surface being 6 inches, and tlfe thicknr;:ss of tho 
metaJ 1 inch ? « ® ^ . 

NoTE.>j-T5ie outer diameJor=m^cr diameter + twice the |hicknfss 
of ‘'the metal. • 


• 6. Find the volume of a cylindrical phell, the radius of the inner 
surface being 164 inches, the thickness 2 inches, and the height 12 feet. 

148. The volume of a cylinder and theuarea the baSie (or 
the height) being given, the height (or dimensions of the base) 
can be readily found. 

Example 1. — The volume of a cylinde^^ is 9 cub. feet 1080 cub. inches, 
and the diameter df its base is 1 ft. 9 in! ; find the height. 

Since volume = area of base x height ; 

area of baae^ 

Here volume =5 16632 rub. inches andTarea of base= ^21 x 21 x ^ J square 

inches = ^square inches. 

!S2 

iiiohes=4 feet. 

L ^ V 
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Example 2. — the diaiAeter cl the base of a cylinder whose volume 
is 3 cub. feet 360 cub.^n. and whose heiglft is 3 feet. 


Area of base;=: 


volume 


Iffere volume = 5544 cubic inches and heights: 36 inches.* 
, *. Area of base= -^^square inches = 154 square inches. 
Since area of circularj)ase = 154 sq. mches 

and diameter = square root of ^area-r ; (§ 104) 

Diameter=^jg^l ’ 


= Ayi4xl4. 
= 14 inches. 


EXEROisE 1Q2 

1. The volume of 9. cylinder is IS6 cubic feet and the area of the 
base 104 square feet ; what is its length ? 

2. The cubic content of a cylinder is 19 cubic feet 168 cu|>ic inches 
and its height 5 feet 6 inches ; what is the area of its J^ase ? 

3. The ciroula^ base of a cylinder has a diameter measuring 2 feet* 
4 insjhes^fhd its cubic content is 21 cubic feet 672 cubic inpches ; what 
is the height of the cylinder ? § 

4. The cubic content of a cylinder is 9 cubic fdtet 1080 cubic inches, 
and its h^ght is 4^eet ; what is the radiiis of itif*ciroular base ? 

5. A cylinder is 3 feet 6 inchgs«long and c(mtains 2 cubic yards 5 
c^bic feet 1536 cubic inches ; find the diftmeter of its circular end. 

6. TTie height of a cylinder i3*6^ foef, and itsdjubic contttit 4 cubic 

yards ^ cubic feet 384 cubic inches ; ^d the circumference of its cir- 
cular base. * • 

7. ^ A cubic foot of brass is made into a wire of an inch in dia- 
meter ; how ma»y yard! long^ the wire ? 

8. If 114 cubic yards 2 <mbic 4bet of earth are dug out to make a 
well 14 feet in diameter, find its depth. 

9. The solid content of a cylmdrical iron rod is 15 cubic feet 64 cubic 
inches, and it is 35 feet long ; find the diameter of \t^ circular end. 

10. Throe cubic feet are to be cut off from a cylindrical roller 44 
inches in^ircumferenc^r“,^ow far from the end must the section be 
made ? 

• • 

149. To find the whole sniface of a«cylkider« 

Let jfBCl) be a hollow cylinder qf, cardboard or paper, and 
suppose it to be cut open along the end EF, and the surface 
then laid out flat. It is evident ij will take the form of the 
rectangle EFFE\ whose length FF i^equal to the circumference 
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of the base of the cylinder, and breadth EF equal to the height 
of the cylinder. <Now the^area of the rectangle is the product 



Fia. 48. 


of the length and breadth; therefore the area of the curved 
surface of a right cylinder is the product of the circumference 
qt the base and the height or length. 

The whole surface of a cylinder is the area of the ends 
together with the area of the curved surface. 

Example.— The diameter of the base (if a right cylinder is 14 inches 
and the heigh* is 1(> inches ; find the area of the curved surface, and of 
the whole surface. ^ 


* / 2i2\ 

CircumfereivJe of hase= ^ 14 x inches =44 inches. 

. *. Area of curved surf ace =(44 x 10) sq. inches = 440 sq. inches 

=^ sq. ft. 8 sq,*in. 

Area of the two ends = ^14 x 14 x 2 x j'^)sq. i^inches = 308 sq. ini' 

^ =2 sq. ft. 20 sq. in. 

. *. Area of whole'laurface=3 sq. ft, 8 sq. in. +2 sq.*ft. 20 sq, in. 

= 5 sq. ft. 2B sq. in. 


EXERCISE 10^. 

Find the area pf <;he curved surface of right cylinders with the 
following dimensions : — e * 

I. Circumference of base, 2 ft. 11 in, ; height, 6 ft. 

X Diameter of base, 4 ft. *8 in. ; height, 7 ft. 6 in. 

3 . Eadias of bas£| Lft. 2 in. ; height, 5 fL 
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Find the area of the whole surface of right cylinders with the 
following dimensions 'r- • ^ 

• 4. Circumference of base, 14 ft. 8 in. ; height, 8 ft. 6 in. • 

• 5. Diameter of base, 5 ft. 10 in. ; height, 9 ft. 

•6. Radius of base, 1 ft. 2 in. ; height, 7 ft. % in. 

• * • • 

.exerois:^ 104. 

1. Find the cost of painting the curved gurfaces of 5 cylindrical 

pillars, Oich 14 feet high and 1 foot in diameter, at Q^d. per square 
y^rd. “ • 

2. What is the expense of jiolishing the curved surface of a marble 
column, 7 feet 4 inches in circumference and ID feet high, at 3s. 4d. per 
square foot ? 

3. What is the expense of painting the walls of a cylindrical room 16 
feet high and 18 feet in diameter, at 7M. per square yard 1 

4. A cylindrical cask, closed at both ends, is 3 feet high and 3 feet 
in diameter ; what wi]! it cost if the price of the wood be 6d. per square 
foot ? 

5. The diameter of the end of an iron roller is 9 feet 4 inches, and 
it is 12 feet long ; what space will it roll in one complete turn ? 

6 . How many revolutions of a roller, 3 feet in length, and 18 inches • 

in dsam^ilJr, wouja it take to go over a grass-plqt half •an acre»in 
extent ? ^ 

7. The diameter of a stone roller is 1 foot 9 imAes, and it is 3 feet 

long ; it makes 1320 revolutions in passing from vne end of a lawn to the 
other ; find the area rolled. ^ • • • 

^ 8. The circumference of a roller is llffeet, and it isb 6 feet long ; it 
makes 30 revolutions in passing* from dho end of a criclfet* ground to 
the oth^r ; find the area of the ground, if it is rolled in 22 journeys. 


CHAPTER X 

THE RIGI1T*1I^AMID AND THE RIGHT CONE. 

150, A solid whose base is any pjane rectilineal figure, such 
as a triangle, square, polygon, etc., and whose side-faces are 
three or more triangles, all of which meet in one common point, 
is called a pyramid. 
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161. According as its base is% triangle, square, hexagon, etc., 
a pyramid is called a triangular pyramid, a sque^‘e pyramid, a 
, hexagonal pyramid, etc. • 


162. The common point in which all the sides terminate is 
called th6 vertex of .thej* pyramid ' 


o 



163i When the^ straight line GG, 
drawn from the vertex G to the centre C 
of the base is perpendicular to the base, 
the pyramid is called a right p3^mid. 

164. GO is the perpendicular height of 

che pyramid, or, as it is simjdy called, 
the heighi. • 

165. The line drawn from the vertex 
to the middle point of any one of the 
sides of the base, as GF, is called 4he 
slant height of the pyfamid. 

166. GAy GBy GE and GD are called 

the edges of the pyramid, and all are 
equal. « ^ 


157. To find the volume of a right pyramid. 

It has been proved by matljematicians that the volume of 

any pyramid is one-third^ of tlj^it 
of a prifam having the same base 
and height. ' » 

Let ABCDWFGH be a cubical 
vessel, i.e, rectp-iigular prism, 
and Oppose it to bo filled with 
three pints of water. Place care* 
fully^into it a pyramid having 
the same base and height; it 
will be found that one pint, i,e, 
one-thiri^ , the water in the 
prism will overflow. Now the 
volume of a prism is the product 
Fm. 50 . # of the area of the baife by the 

height ; hence the Volume of a pyramid is found by multiplying 
the area of the base by the perpendicular height and taking 
one-third of the products: 
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Exmnjple. — The base of a pyramid ia a square, eacfi aide of which is 
18 feet 6 inches ; the perpendicular height is 30 feet ; find the volume. 

Here area of base = (18 x 18^) aq. feet. 

Volume of pyramid feet 

= 34224 cub. feet . • 

= 3422 cub. ft. 864 cub. in. ^ 

Note. — When the height of a pyramid is mentioned it always refers t|r 
perpendicular height. 


EXISEOISE 105. 

Find* the volume of the following pyramids, when the dimensions 
given are respectively — . • 

1. Base, square ; side, 30 ft. ; height, 25 ft. 

* 2. Base, square j side, 6 ft. S in. ; height, 27 ft. 

3. Base, square j side, 2 ft 9 in. ; height, 5 ft 3 in. 

4. Base, square ; side, 8 Jft. ; height, 7^ ft. 

5. Base, scalene triangle ; sides, 3 ft., 4 ft., 6 ft ; neight, 6 ft. * 

6. Base, equilateral triangle ; side, 6 ft. ; height? 30 ft, ^ . 

. 7. "Case, scaltne triangle ; sides, 26 in., 29 in., 36 in. ; height, 14^ in, 

8. Base, equilateral triangle j side, 6 ft ; height, 28 ff. 


, EXEKefsE* 106 .' 

• • • • 

• 

1. #The length of the line drawn from the vertex of a pyramid to the 
centre of its squares base, each side of which measures 3J- feet, is 6j feet ; 
find its volume. 

2. Find the*weigh65 in to||^, etc., of a square pyramid of stone 50 feet 

high, each side of the base being 3 feet 6 inches, and a cubic foot of 
stone weighing £40 lbs, • 

3, Find the cost of a triangular piece of wood at 7Jd. per solid foot, 
the sides of the base being Ts, 14, and 16 feef respectively, and the 
perpendicular height 63 feet, 

4, TiM» largest of tim^^gyptian pyramids is 482 feet high, and its 
base is 758 feet squffTt%;^nd the volume in cubic yards, etc. 

5. * A vessel in the form of a^quare pyramid is 6 feet 6 incheaideep, 

and each /ide of its base is 3 feet 6 inches ; tio^jf many cubic feet and 
cubic inches of water will it hold ? • 

6, FiiMi the weight in tons, etc., of a triangular pyramid of marble, 
10 feet"high, the sides of which m^ure 5, 4, and 3 feet respectively, the 
weight of the marble being 180 lbs. per cu1|^c foot. . 
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168. To find the whole surface of a right pyramid. 

Let A BCD be^ triangular pyramid. It«s evident that the 
total area of the side faces will equ^l the 
area of the sides ADB, BDO and ADC. 

Draw DH perpendicular tp BC. 'This wjll 
be the slan'o height of the pyramid. 

NowVrea of fsico ADB=^^^ ^~^ 

2 

BCxDH 



and area of face BDC= 


2F 

iCxDH 


Pig. 61. 


and area of face ADC=- 

'A 

so that the total surface of tlfe sides 

but A1^+B0’\- 




AC is the perimeter of the base and^^^ is, one-half the slSnt 

height ; therefore , the area of the side faces of a pyramid is 
found by multiplying the perimeter of the base by one-half the 
•slant height. ^ 

«The whole surface of a pyramid is the area of the base 
together with the area of the side f^ces. 

Note. — Bear in mirifl that it is necessary to know the •height in 
order to find the area eff the side faf^e^f. 

A square pyranlid raeasureR 10 feet along each side of 
the base and its slant height is 24 feet. Bind the area of the triangular 
faces, and of the whole surface. 

Here perimeter of base = 10 feet x 4=40 *’ 

. Area of triangular faces = — = 48^ sq. feet 

Now area of bascT =(10 x 10) sq. feet = 100 square feet ; 

. *. Area of whole surface =480 sq. ft. 100 sq, ft. =580 sq. feet. 

» • 

ExampJe 2. — The perpendicular height of a square pyramid is 35 feet ; 
each side of the base is 24 feet ; find the area giij|||the side faces. «« 

Referring to figure 49, w^e have the righ^angled triangle 
where QG is 35 feet, and CF^ is 12 feet (half the length of a side of the 
base) ; hence it iiS necessary to find , in t he first place, the slant height 
OFf which is equal to \/35“TI2^= Vl369=37 feet. 

Here perimeter of base =24 feet x 4=96 feet, ^ 

. Area of side fac^ = = 1776 square feet. 
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• EXERCISE * 107 . • 

< 

1. * Fyid the area of the side faces of a pyramic^ on a square base ; 
each side of the ^jase being 18 feet and the slant height 30 fee*. 

2. A pyramid whose slant height is 2 feet 9 ihches’has for its base 

an equilateral triangle, each side of wjiich is 2 feet 6 inches ; find the 
area of the side faces. • > ^ 

3. Find tlie whole surface cte square pyramid, each side of the base 
of which is 1 2 feet, and its slant height 26 feet. 

4. A^yraraid stands on a square base which is 2 feet 8 inches long ; 
ite slant height is 4 feet ; find the whole surface, • 

5. In a square pyramid the side of the base is 3 feet 6 inches and 

the slantjieight 6 feet 4 inches ; find the y^hole surface. ^ 

6. Find the whole surface of a triangular pyramid each side of whose 

base is (5 feet, the slant height being 18 feet. * 

7. The slant height of a triangular pyramid is 20 feet, and each side 
of tlxo base is 8 feet 4 inches long ; find the whole surface. 

8. The pei^endicnlar height oY a square pyramid is 24 feet, each side 
of the base being 20 feet ; find the area of the side faces. 

9. It is desired to cover a piece of ground 80 feet square by .a 
pyramidiil tent 30 feet in perpendicular height; fii^ the cost of the 
necessary quantity^of canvas at 4jd. per square yard. 

• • • • 

159. A solid whose basdl^is a circle, and wjiose curved surface 
tapers to a point or vertex is called a cone. ^ 

160. *When the straight line IJO drawn iiom the verte:^i) to 
tjj^e centre 0 of the circular Base i« per- ^ 
pendicular to the base, the 6 ono called p 
a right con^. 

161. BG is tlPe •perpef^imlar of 

the c«3iic, which is ngeessary to be known 
before finding* the voluirlfc. DA or DB 
•is the slant height, which is necessary to » 
be known before finding the curved sur- 
face. * ’ 

162. To find the volume of a cone. 

It ha^ been prove(^by mathematicians 

that pyramids and cokes of equal bases and B 
altitudes are equal to one ant)ther. T^e^ 
volume of a cone may therefore be obtained 
from that of the pyramid ; for a cone may be regarded as a 
pyramid having an indefinite «iumber of sides. Therefore the 
perimeter of the pyramid ultimatel 3 ^ becomes the circumference 
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of the cone ; hence, as in the cftise o^ the pyramid, the volume 
of a cone is foupd by mtiltiplsring the a»ea of the base by 
^the perpendicular height, and taking one*third of the product. 

Example 1, — The diameter of the base of a right cone is 7 feef, and 
the perpei^dicular he^ight 10 feet ; required the volume. ^ * 

^ Her-e area of base =7 x 7 ^ = 38i sq. ft (§102) 

^ . *. Volume of cone 128 J chb. ft. 

^ 128 cub. ft. 576 cub. in. 

Example 2. — The radius of the base of a right cone is 12 fee?, and the 
slant height 37 f^t ; required the volume, • 

Referring to figure 62, we have the right-angled triangle ACD, 
where DA is 37 feet and ilC is 12 feet; hence it is necessary to find, 
in the first ^plaoe, the perpendicular height /)(7, which is equal to 
V37=''^n^2= Vi2^5=35 ft 

Here area of base=24 x 24 x -j^=452f sq. ft 

.’.Volume of cone =15^^^1^—5280 cub. ft 
o 


EXERCISE 108. 

c e * • 

Find the volume of the following co|fes, when the dimensions given 
are respectively : — • 

I. Area of base, 4 ft 40 sq. in, ; perpendiculai* height, I ft 3 in. 

2.,. Diameter of base, 1 ft. 2 in. t perpendicular height, 7 ft. 

3. Radius ofjoaso, ^ ft 9 irr. ; perpendicular height, 7 ft. 6 in. 

4. Girev nfference qf base, 77 ft, ; perpendicular height, 16 ft*. 

5. Diameter of base, 5 ft. 10 in. ; perpendicular heightj^ 5 ft. p in. 

6. Radius of base, 2 ft. 4 in. ; perpendicular heijfht, 9 ft. 

7. Circumference of base, 22 ft ; perpendicular height, 7 ft. Sjn. 

8. Circumference of base, 44 ft. ; slant height, 25 ft 

9. Radius of hase, 3 ft. 6 in. ; slant height, 5 ft. 10 in. 

10. Diameter of base, 4 ft. 8 in. ; slant height, 4 ft ^ in. 

EXERCISE *109. 

I. What is the volume of a sugar-loaf whjph yncasures 44*inches all 
round the base and is 15 inches high 1 ^ ^ 

What quantity of water is contained in a conical vessel whose 
depth is 10 feet, its circular^op having a diaijeter of 7 feet ? * 

3. How many cubic feet ef air are there in a conical-shaped tent 
8 feet high, and 10 feet in diameter ? 

4. A conical wine-glass is 2 inMies wide at the top, and 3 inches 
deep $ how many ^ubic inc](!b^9of wine will it hold ? 
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• 

5 . A conical mound of earth 264 yards in circumference, and the 
length of its slope, fr^ the foot to its summit, is 70 yards ; how many 
cubiQiyards of earth are in the mound ? * 

4 How many gallons of water are contained in a vessel, which is 
the shape of a right cone, the radius of the base being 6 feet, and the 
length of the slant height 10 feet, assuming that a gallon occupies 
cubic inches ? , * ‘ , 

163. To find the-whole surface of a right cone. 

Let ABu be a hollow cone of cardboard or paper, and sup- 
l)ose it ^0 be cut open along the line AB^ and the surface then 
laid out flat. 


A A 



It is^videiittt will take the form of a seetor of a Srclc ABB', 
the radius of the sector beings the slant height of the con«, and 
the lei^th of the arc the cirpumferfince of ihe Now the 

area of a sector of a circle is half the proAict of thd length of 
the ait; and*tho radius (§115); therefore the area of the curyed 
surface of a cone is half the product of the circumference of the 
baseband the slant height^ 

The whole surface of a cone is the area of its circular base 
together with the area of the curved surface. 

Example 1. — The diameter ef the base of a cone iy 2 feet 4 inches and 
the slant height is 2 feet 2 inches ; find the area of the curved surface, 
and of the whole surface. 

Here circumfersn-'^iDf base =2^ feet x s=71 ft. 

Curved surface 3 sq.eft. 136 sq. in. 

• » * * 

Area of basec= ^2^ x x ft. == 4 sq. ft. 40 sq. in. 

Whole surface =*?8q. ft 130 sq. in. +4 sq. ft. 40 sq. in. 

= 12 6q. 4|t-V2 sq. in. • 

• # • 
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Example 2. — Find the curved suitace of a cone whose radius is 14 
inches and perpendicular^eight 48 inches. 

The pen^ndicular height .^0 of the^one, 
the radius BO of the base and the slant height 
AB form respectively the height, base, and 
hypothenuse of a right>angled«triangl6. 

Here \?e have given the height 48 inches 
and the^ase 14 inches ; hence the hypothenuse 
is eq^ual to V48‘-^ + il®= \/250(l=50 inches, 

i.e. the the slant height of the cone is 50 
inches. 



• Since 
inches. 


radius = 14 inches; diameter =28 
, 22 


Circumference of base =28 inches x ^ = 88 inches. 

. 7 

» ‘ . *. Curved surface =(88 x 50) sq. inches. 

=4400 sq. inches. 

= 30 sq. f^ect 80 sq. inches. 


EXERCISE no. • 

• Find the area of die curved surface of right cones with the following 
dimensions : — • 

1. Circumference of base, 44 ft. ; slant height 25 M 

2. Diameter of base, 3 ft. 6 in. ; slant height 6 ft. 3 in, 

3. Radius of base, *2 ft. 4 in. ; slant bight 4 ft. 5 in. 

4. Diameter of base,J. ft. 9 in. ; slant height 2 ft. ^ in. 

5. Radius of base, 2^'t. 7J in. ; ^ant hefght 12 ft. 

6. l^iTcumfer^nce of base, 7.ft. 4 it. ; slant height 10 ft. 

7. Circujnference of base, 7 ft. 4 in.^ perpendicular height 4 ft. * 

8. Diameter of base, 11 ft. ; perpendicular height 30 ft., 

9. Radius of base, 24^ ft. ; perpendicular height 84 ft. 

10. Radius of base, 6 ft. ; perpendicular height 8 ft. 

EXEEOISB fll. 

1. What will be the cost of painting a conical spire whose slant 
height is 120 feet,iaiid whose circurafer&ce at the base is 72 feet, at 
8|d. per square yard ? 

2. How many cubic feet of lead will be required to cover a conical 

spire which measures 35 feet in circumference |i^#vhose slanflieight is 
30 feet ; supposing that the lead is of an inclrthick ? • 

3: The slant lieight tof conical-sflaped tent is 12 feet and the tgjit 
occupies 38j square * feet ; how many square yards of caifvas were 
required ? * 

4. How many square yards of canvas will be required to form a 
conical-shaped tent, the hei^t of the*oentral pole being 10 feet and the 
diameter 01 t^e texft 19 |eet lO^ches ? 
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5. What will be the cost ef oanfas for a conical tent 8 feet high, and 
12 feet in diameter, ai IcL 3|d. per square yard. 

6. *How many yards of canvas, § yards wide, will be required for a 
conical tent 10 feet high and 16 yards in diametejr ? 

9 • 

. CHAPTJfB XL 
THE SPHERE. 

. 164. A solid bounded by a curved feurfacet every point of 
which is equally distant from its middle point or centre is called 
a spheric 

A sphere is sometimes called a globe ; marbles and bil^ard balls are 
familiar examples of a sphere. 

165. The straight line drawn from the centre to the surface 
is the radius of the«sphere, ' 

166. The straight line drawn through the centre and ter- 
minated at both ends by the surface is the dlanleier of the spherei 

167t To find^bhe volume of a sphere. ’ 

•It has been proved by mathematicians that the volumeof a 
sphere is two-thirds of theivolume of that of a cylinder having 
the same diameter and height. ^ » 

A BCD be a cvlinlirical yessel whose height EF\^ equal 
tp the diameter BC of the base. •Suppose it Ip be filiod with 
three pints of water. Place* caref dlly intojit a spWese S having 

the same diameter and the same 
height ; it will b(f found that two ^ 
pints, i,e, tvvo-thirdg of the water 
in the cylinTler will 1^/erflow. 

Now the voliyne of a cylinder is 
the product of the area of the 
base by the height; therefore 
since the length of the diameter is 
given, tfee volume of |;he cylinder 
ABGJ) is equal to diameter x 
diameter x height (§ 146), and Since 
the height of the cylinder ABCD b 
and thft diameter of its base are 
equal, the volume of the cylinder 
ABCD may be written as ^xcu^eiof the diameter and the 
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volume of the sphere 8 as cubb of the diameter, or x 

cube of the diameter ; hencS the volume of m sphere is fbu^ by 
•mnltiplyinif the cube of the diameter by \ 

Exam^e, — ^Whal^is the volume of a sphere whose diameter is 3 feet 6 
inches? * ^ • 

, ■ 'Here, 3 ft. 6 in. —42 in, , ^ . 

^ . * . Volume of sphere ^ 42"x 42 x 42 x = 38808 cub in. 

= 22 cub. ft. 792 cub. in. 


« :exebcise 112. 

Find the volume of the following spheres, whoso diameter^re : — 

4. 7 ft., 2. 3 ft. 6 in: 3. 5 ft. 3 in. 4. 2 ft. 11 in. 

Find the volume of the following Spheres, whose radii are : — 

5. 7 in. 6. 5 ft. 3 in. 7. 8 ft. 9 in. 8. 1 ft. 

Find the volume of the following spheres, w^hose circumferences are : — 

Q, 7'jLc. 4 in. la 5 ft. 6 in. n. 27 ft. IS in. 12. 20 ft. 2 in. 


EXEEOISB 113. • 

• • • * 

1. How many cubic inches of iron there in a spherical cannon 
ball, 9 inches in diameter ? 

2. The weight of a Chbic inch of iron is*l^ ounces, Woirdup^is ; how 
much vill a solid ball Weigh whose di8.me ter Is 5 inches? 

3. Find in cwt, and lbs. th«f weight jef 21 cast-iron cannon bf^ls eaoii 

4 inches in •diameter, «upposin^ tlmt a cubic inch of iron weighs 
ounces. • • 

4. How many gallons of water can be contained in a honiispherical 

vessel 2 feet 4 inches in diameter, supposing that a gallon occupies 277 
cubic inches ? * * 

5. Find in lbs. the weight of a hemispherical block of stone 2 yards 
in radius, supposing 4^ubic feet of stone to weigh 9 cwt. 

6. Find the weight in tons, etc., of Jthe water in a hemispherical 

vessel 10^ feet in ^aHius, supposing that a cubic foot of water weighs 
1000 ounces. * 

•• 

168. To find the surface of a sphere. * 

il has been i}rov«d by mathetnaticians that the surface of'a 
sphere is equal to fhe curvjd surface of a cylinder of the same 
diameter and height. Now the curved surface of a cylinder is 
found by multiplying its circuaiference by its perpendicular 
height (§ 149), .whicix nAij^be written -V- x diameter x height, 
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and since the hdght of thB cylinder and the diameter of its base 
are in this instanot equal, this majr be briefly written x 
squafe of the diameter; hence the surface of a sphere is^ 
found l]y multiplying the square of the diameter by-—* 

• Example . — Hew many square iqphes of gold-l^af will gifd a globe 
7 inches in diameter ’ . * • 

Surface ef sphere = ^7 x*7 x sq. inches. 

= 154 sq. inches. 

EXERCISE 114.* 


Find surface of the following spher,es whos^ diameters are 

I. St) ft. 2. 1 ft. 2 in. 3 . 11 ft. 8 in. ^2 ft. .11 in. 

Find the surface of the following spheres whose radii are : — 

5 . 7 ft. 6 . 1 ft. 2 in. 7 . 1 ft. 9 in. 8 . 5 ft, 3 in. 


% 

EXERCISE 115. 

1. How many square inches of gold deaf will giRi a ball 18 inches hi 

diameter ? < ' * 

2 . How many square feet and square inches of cloth will cover a 

ball*! foot 5h inches in diameter 1 > « 

3 . Find tlie cost of enamelllhg a spherical ball^O inches in diameter, 

at 5s. 3d. per squ^e inch. • 

4 . What will De the cosifof gilding a ball ^ feet in radius, at 6 s. 

per square foot ? • * ^ 

• 5 . Siipposing the ball on th« top qf St. Paul’s Cathedral to be a 
perfect sphere, 6 feet in diameter, what would b^ the cost o*5f gilding it 
at 3id.sper scfuare inch ? 

6 . -The circiimfei^nce on the dome of a large building, in the shape 
of a 4 iemisphere, is feet ; how many square feet of lead will be 
necessary to cov5r it ? % 

169. To find the volume of a spherical shell. 

If is evident the voljjme of a spherical shell may be 
determined by subtracting the volume of the hollow part 
considered as a solid from the volume of the whole sphere 
considci'cd as a solj|l ; Jhence the volume of a spherical shell is 
found* by subtracting^ the cube of the inner dianmter from the 
cube of the outer diameter antf multiplying* tl^e difference by^~- 

Note.—I, The outer diameters the infier diameter + twice the thick- 
ness of the shell. 

2. The inner diameter = the outet diameter— twice the thickness of 
the shell. ^ ^ ' 
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^ * 

JSJxcm ^. — The outer diameter of*a sphmcal shelUis 18 inches, and 
the thickness of the shell 4^ inohes ; hud the number of cubic inches in 
the volume. * * 

• Here iriher diameter =18 inches— 9 inches =9 inches. • 

Volume of shell =( 1 8® — 9^) inches X y 

f ^1 

= (5832-^29) inches x^-| 

= 6103 inches x ^ ’ 

21 

,= 2673 cubic inches. 

, EXERCISE 116. 

1. Find the solid content of a spherical shell whose external an3 
internal diameters are respectively 1 foot 7 inches and 1 foot 6 inches, 

2. The exterior diameter of a hollow sphere is 22 inched and the 
thickness of fne shell 3 inches ; find its solidity. 

3. Find the number of cubic inches of metal in a hollow shell, whose 
interior diameter is 10 inches, and whose thickness is one inch. 

4. Tho Tuside diameter of a hollow sphere of njetal is 18 inches and 
the thickness 2 inches ; what is its weight, supposing that a cubic foot 
of metal weighs 7776* ounces ? 

5. Find the w^ght in lbs. of a bombshell whose exterior and interior 
'diameters are respectively 10 and 8 inches, assuming that a cubic foot 

of i»on weighs 7210, ounces. t 

6. What is the weight of a spherical ^hell 11 inches in diameter and 
3 inches thick, composed of iron weighing 4 cwt. to the cubic foot ? 

, " EXEEOZSE l’l7. 

, • Revision I^:!^AM^NAyION.— P jolids. , 

1. How many cubiS inches of iron will be required to make a garden 

roller which is ^ inch thick, with an outer circumfereuge di* 6^ feet, and 
a length of 3^ feet 1 * 

2. A pyramid of lead is 14 inches high, and ^tands on a square base 
6 inches long on each side ; how man^ spherical bkllets | inch in 
diameter can be made out of it? 

3. A cubic foot ot copper is drawn into a wiro*'^ of an inchin 
diameter ; how m^y, feet long is the wi»3 ? 

4. A shell is 7 inches in external diameter and 2 inches thick ; how 

many ounces of powder will fill it, if 30 cubic inches of powder weigh 
lib.? . . 

5. A circular shaft is 90 feet deep and 3 mfo 9 inches in diapieter ; 
findf^ho cost of sinking j,t at 14s. 6d. per cubic yard, 

6. Find, in cubionfeet, tffe volume of a cone, the radius of jwhose base 
is 4 feet 6 inches and whose height is equal to its circumference. 

7. A mound of earth in the shape of a pyramid occupies 185 square 
feet of ground, and is 45 feet in peif endicular height ; find the number 
of cubic yards in the moundf 0^ 
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8. A cylindrical lessen pi^e is 28' feet long, 2^ inches in exterior 
diameter and 2^ inchesin interior diametef ; how ma^y spherical bullets, 
each 6 ^inches in diameter, can be made out of it ? 

9. ^'ind the weight, in cwt., etc., of 8 fir planks, each 6 feet 6 inches 

long, 11^ inches wide, and 4 inches thick, supposing a cubic foot of 
fir to weigh 33 Ibtf. . ^ * 

10. A canal, 4 miles long, is 30 feet wide at the top, 18 feet wide at 
the bottom, and 6 feei^ deep ; how Aany cubic yards of earth were 
excavated in digging it ? 

11. The diameter of the base of a cone is 9 feet, and the height is 
equal to y;ie circumference of the base ; find Ats value at Is. 6d. per 

, cubic foot. • ^ 

• 12. How many spherical bullets, each ^-inch in diameter, could be 
cast from a block of lead 1 foot 10 inches long, 1 foot 2 inches wide 
and 5 inchw thick ? • * 


EXEEOISE lia 

% - 

Examination Tests. — Circijes and Solids. 

• # 

A. • 

I • Find the number of bricks required to build a wall 26»yards leog, 
7 feet 8 inches* high, and 14 inches thick, each brick and its mortar 
being 9*1 inches long, 4*6 inches broad, and 3*2 inches deep. , 

2. At 8s. fid. ahquare footf what is the cost oi^polishing the convex 
surface of a cylinder 1 Inches in ^iafiieter and STfeeb long ? # 

• 3. Tlje area of the base of a trjangulai^pyramiciis 24«qyar0 feet, and 
its perpendicular height is 60 feet ; find fts volurat, • 

• ® 

• . B. 

4. A closed vessel m0de ojmlank 1^ inches thick is externally 1 yard 

long, 1 yard deep, and 1 yard oroad. Find the cost of lining it with a 
thin metal covering at 4d. a square foot. « 

5. A cubic inch of brass is drawn into a wire of an inch diameter ; 
find the length of the wire to tlft nearest inch. • • 

6. Find the volume of a triangular right prism whose length is 5 

feet, and t^e sides of whose base are 6 inches, 8 inches, and 10 inches 
respectively. • 

• • ” 

7. Find*by duodecimals the solid content of a Iflock of marble 3 ft. 
8' A" long;! It. T broad, and 1 ft. 4' 9"* thick. Express your result 
in cubic feet and inches. 

8. How many gallons of water will Iw ^quired to fill a cylindrical 

tank 20 feet 2 inches deep and 21 feet in ^amete^? • , 
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9. The slant height of a cone Ibeing 66 feet and the diameter of the 
base 8J feet ; find the area of file convex surface, r 

r 

D. 

10. What is the , value of a log qf wood 18 feet long, 3 feet 2 inches 
broad,' and 2 ftet thick, at Ts. 6d. per cubic foot ? 

1 1. The height of a cone is l ioot 8 inches, the circumference at the 
base 6 feet ; find its volume in cubic feet. 

12. How many cubic yards, etc. were dug out in making a well whoso 

depth was 15 feet, and diameter 3 feet 6 inwes ? / 

B. 

13. How many revolutions a minute would a wheel 176 -inches in 
circumference have to make in order to travel at the rate of 15 miles an 
hour ? 

14. Find the surface of a triangular prism whose length is 5 feet, and 
the sides of whose base are 6 inches, 8 inches, and 10 inches respectively. 

1 5. How many cubic inches of metal will be required to make a 
hollow spherical baU, the external diameter being 18 inches, and the 
thickness 4 ^ inches 

F. 

16. A brick is 9 inches long. 4 ^ inches wide, and 3 inches thick, and 
weighs 6, lbs. How many bricks would(' be required to build a wall 1 
mile long, 7 feet high, and 18 inches tricky and ho%; many tons would 
it wei^h 1 

17. A cone rf silver whose' base is 18 inches in diameter and whose 

height is 4 ^ inches, istmelted and made into a spherical baU ; find the 
diameter of the ball. * ^ 

18. Find the. total surface of a right cylindei^ 'vhdfee diameter is 21 

feet, and height 2 feet 4 inches. ^ 


19. Find the cost of plating a cube of metal contaaning 2 cubic feet 
1467 cubic inches with silver at 3 s. 9d. per square foot. 

20. Find the tdtal surface of a square pyramid whose edge measures 
3 feet 6 inches ; and the slant height 6 feet 4 inches. 

21. The diameters of the wheels of a bicycle are 48 and , 14 inches 
respectively ; find how many more revolutions* the 'small wheel will make 

the large wheel in a distance of JO miles. 

H. 

22. How many square feet of metal will be required to make a 
rectangular tank, open at top, feet long, 10 feet broad, and 6 feet 
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23. The area of a circle 3^ eqtlare feet ; find the side of a square 
whose perimeter is eq^al to the oircumfefence of thp circle. 

24 What is the volome of a triangular pyramid 5 feet high, if the^, 
Bides. of the base measure respectiyely 1 foot 3 inches, 1 foot 8 inches 
and 2 feet 1 inch 1 • 


CHAPTER XI L 

EXAMINATION PAPERS. 


PArifR 1. 

1. The sides of a triangular portion of a field are 25, 113, 132 yards ; 
and this portioi^is an*eleventh paH of the whole field ; how^tShny acres 
does the field contain ? 

2. The diameters of two circles are 2*58 and 3*69 feet ; by how much 
does the area of the greater exceed that of the less ? • 

3. Find, to thr^ decimal places, the side of a square equal in area to 

a trjfpezoid of which the width is 9 inches, and the parallel *81(168 26 

and 37 inches. § 

4. What is the area of an equilateral triangle, its side •being 26 
inches? • 


P 4 .PEK 2 ^ 

1. The Bi<fes ()f a triangle are 3, 5, 7 feet respectively ; find its area. 

2. The length of a rectangular field is 1400 links*, and its (iiagonal 
measure is 1490 links ; find the nearest whole number of links for the 
side of a square field of the s9l(ie area. 

3. Reckoning the length of the Suez Canal to be 60 miles, and its 
surface equal to afsquare mile, what is its average ti^idth in feet ? 

4. How many pieces of wall*paper, each 12 yards pf 9i inches width, 
must be bought, to cover the walls of a room 29 feet 7 inches long, 16 
feet 8 inches wide, and 13| feet high, neglecting deductions for door, 
windows,<eic. ? 

5. What is the area id a sector of a circle, the length of the arc being 

8*156 inches, and the radius 1 fooUf? w 


Paper 3. 

I. Find, in perches, the area of t tadangle whose sides axe 115, 533, 
and 694 yards. ^ ^ ^ • 
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2, What is the area of a circle the circumference of which is 53 
inches ? • * r . 

« 3. How many acres are contained in a five-sided field, ABCD^j the 

side AB being 1224 links, the diagonals AD 1164, BD 1400, and the 
perpendiculars on AD and BD, from E and C respectively, #256 and 
320 links i 

4. 5f 3 squkre feet be the area of a trapezoid whose parallel sides are 
^ 29 and 17 inches, what is the distance between l^he parallels ? ‘ 

5. The diameter of a circle is 1 foot. By how many inches does the 

perimeter of a square that is equal in area to the circle, exceed the 
circumference of the circle ? ^ 

• 

Paper 4. 

1. Find the area of the’ quadrilateral ABCD, having^given the 
perpendicul^a on AD from B and C, viz., BE =29 feet, and CF=2Q 
feet ; also AE=29 feet, EF=Z*7 feet, and FD = 8 feet. 

2. Two adjacent sides of an oblique parallelogram are 27 and 49 inches, 
and the le between them is 45°. Find the area of tVs parallelogram. 

3. How many square inches of gold leaf will gild a spherical surface 
qf which the diameter is 18 inches ? 

4. The sides ^of a triangle are 36, 29, and 25 feet respectively. 
‘ Determine the peipendicular distance of the lon|fest side from the 

angular point opposite. • 

5. If the area of a square be 769 square inches, what will be the 

area of qu equilaterfil triangle described on one of the sides of the 
square ? ® . 

6.0H0W many yards of brass wire, ^ of ku inch thick, will weigh 
half an'ounc^, reckoning the weight of a cubic foot of brass to be 8(^40 
ounces ? c c * * 


* Paper 6. ^ 

1. Find in square yards the area of a^r*uad?;laterai,field ABOD, the 
sides AB and BG being respectively 53 and 35 yards, the diagonal AC 
66 yards, and DE, perpendicular to the diagonal, 12 wds. 

2. In a quadrilateral figure ABOD, the sides AB (5J inches) and 
DC (7 inches) are both perpendicular to^AD ; what must be the length 
of AD, that the area of a figure may be equal to that of a square whose 
side is 17J^ inches ? 

3. Suppose a bar of metal, 13 J inches long, (5^ in. broad* hnd 1| in. 

, thick, to be melted without loss into a cube ; ^What difference would be 
msiae in the amount of curt^ce 1 * 

4. Find, in cubid feet, the volume of a sphere of which the diameter 

is 14f inches. ® 

5. The dimensions of a rectangle are 111 and 39 inches; find that 
an equilatejral triangle, equ^J tout M area, is almost exactly equal to it 
in perimeter^also.* 
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6. A conical glass incites deep'is half-full of wine ; how high does 
the liquid stand th% glass ? * « 


• Paper 6. • 

1. Define irapemim, chords concentric ringsy offset, ptism, a 
regular figure, trapezoid. 

2. Find, by duodecfhials, the area of a room, the length being 39 ft. 
10 in., the breadth 19 ft. 4 in. 2 pt.,and express the result in square feet 
and fractions of a square foot. 

3. Fifhi ^he area of an equilateral triangle whose si^es are 1210 yards 
long, in acres, roods, etc. 

4. A circular field has diameter of 800 feet ; how many rails, 

nieasurins^C^^ feet long, would be required, to enclose it 1 Also, find its 
area in acres. » 

5. A cutting, 12 miles long, isT of these dimensions : — top width 84 

ft., bottom width 48 ft., depth 27 ft. ; find the number of cubic yards 
of earth to be removed. ^ 

6. ^ow ma% cubic yards are there in a cone whose base^ 70 ft. in 
oircumference, and the slant height is 75 ft. ? 

7. Plan and find the area of a field from the foll5v/ing particulars 

CHAINa 

to E 
60 

to D 30^ 140 

, 60 80 to C# 

I lOQ 
from A 


• ‘ ^ Paper 7. , 

1. ®How many feet ii^iieightis an isosceles triangle, of which the base 

is 253 inches, and the area eqdal to that of another triangle whose sides 
are 184, 165, and^l57 inches? ^ 

2. JThe area of a quadrilateral figure is 171^ square inches, the 
perpendiculars on a diagonal, fi^)m the angles whiali#it subtends, being 
9 and inches. What is the length of that diagonal ? 

3. A circular plate of iron^eighs 4% ounces per cubic inch ; it is 14J 
inches iif diameter, and 2 inches thick. Find its whole weight in 
pouiidss 

4. Find the cost of painting tlfe convex .^sur&ices of five cylindiieal 
pillars, each 14 feet high and a foot in diameter, atffjd, per square yard. 

Find, to two places of decimals, thd slant height of a cone, 19*25 
cubic feet in volume, and 3 ‘5 feet in the base diameter. 

6. The area of an isosceles triang'lh iff DS^quare inches, each angle at 
the base being 45.°. Find the length of tljjb base. * ^ 
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^ t 

7 , The diameter of a sphere i® % feet? How many cubic feet of it 
must be removed, tl^t the remSlnder may form tl^ largest cube that can 
, be cut from it ? ' * * 


Paper 8. 

f 

1. A rectangular room is 19^feet 6 inches long/ and 16 feet .9 inches 
broad ; how many yards of carpet, 27 inches iside, will be required to 
cover the floor ? 

2 . Two sides of a ti^angle are at right angles, and measure 72 feet 

and 65 feet respectively,; find the area of the triangle in sq«tre yards, 
and the length of the third side. ' • 

3 . The lengths of the sides of a triangular field are 850, 970, and 
1080 links respectively ; ho\v many acres,- roods, and perches does it 
contain ? 

4 . The diagonal AO of a quadrilateral A^OP measures 320 yards, 
the perpendicular from angle B to the diagonal is 176 yards, and from 
angle D 224 yards ; what is the area in acres ? 

5 . A^cular table measures 67*5 inches across ; w}5at is its circum- 
ference ? And what is its surface in square feet ? 

^ 6 . How many square yard® of canvas are required for a conical tent, 
the vertical height of which is 11*2 feet, and the diameter of the base, 
which is circular, 13*2 feet ? ^ 

7 , The ♦diametor of a cast-iron ball is 8*4 inches ; w'hai k its 
weight in pounds, if the weight of a culjc foot of iron is 7000 ounces 1 

8 . Arcircular botding-green is to contain two acres, and is to be 

surrounded by a uniiorraly wide path, area of ♦which i»to be half 
an aere ; find the radius with wlfich the circumference of the bowling-, 
green may be dbscribed, and the widt^i of the path. , • 


'' Paper 9. 

•1 

1. A path 10 yards wide goes round^a sifuare wliose area is 7225 

square yards. Find how many stones 1 foot 4 inches long by 10 inches 
wide will be required to pave the path, ' « " ‘ 

2 . The expense of having a footpa|h 8 feet 3 inches wide on each 

side of a street, at the rate of 3s. 3d. a square yard, was £587 17s. Gd. 
Find the length of the street * 

3 . A triangular piece or ground, the base of which mossures 136 

feet, was sold at the rate of 4a. 6 d. per squats yard and realised £93 
IQft What was the^a^jbitude of the triangle 1 ^ 

4 . A piece of ground* contained *27104 of an acre an(} its length 
was 176 links. Find its breadth and its rAue at l|d. a squ^ link. 

5 . One side of a right-angled triangle is 119 feet. Find the other 

side, if its area be the same as ^hat^of a triangle whose sides are 20, 493 
and 607 feet ^ ^ ^ 
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6. The diagonal of a square measures 8 feet 4 inches. Find its 

area in square yards, fiet and inches. • 

7. ^ind the area of a right-angled triangle of which the hypotenuse -i* 
is 10 feet 5 inches and a side 9 feet 9 inches. 

^ 8. Find the area Of a rectangle having diagonal 4 feet 5 inphes long, 
an'd a side 2 feet*4dnches. • 

9. Find the area: of an isosceles triangle of which* each of thd equal 

sides 7 feet 1 inch and tlie base 6 feet.** ' " 

10. Find the height of a parallelogram having an area of acres 
and a base of 242 yards. 

1 1. Aslauder 25 feet long stands upright against a wall. Find how 
far the bottesA of the ladder must be pulled out from ^he wall so as to 
lower the top 1 foot. 

12. Find the side of a square whose area is equal to the area of 
a rhombu^hose diagonals are 52 feet and 416 feet. 


Paper 10, 

1. The length of a rectangular held is to its brealith as 6 to 5. One 
sixth of the field was planted, which left 625 square yatrds for ploughing. 
Wh^t is the length 7 

2. The extremity of the minute hand of a clock moves 6 inches in 

3^ minutes. What is its length ? w 

3. ABCD is a trapezium, of which the diagonal AG is 325 yards, 

and the sides AB, BCy 'M^'^Aj are. 123, 208, 116, 231 yards, respec- 
tively. Find the area in acres, roods and poles. , 

'' 4. Af rectangular field is 440 yards* long an^ 154 yards .wide ; find 
its area in acres. Also find the areas of the portions into which it is 
divided by a straiglij Hue drawn from the middle point of one side to 
one of the opposite corners. 

5. If a pressure of ip lbs. on every square inch be applied to a 

circular plate 3 feet in diameter, find the total pressure to the nearest 
hundredweight. ^ ^ ^ , 

6. Pind the cost of boarding a floor in the form of a trapezoid whose 
parallel sides are 16 feet 8 indices and 14 feet 10 inqjlies, and the distance 
between them 8 feet 4 inches, at 3jd. per foot. 

7. In the middle of a circular court, vhose diameter is 112 feet, is 
a square ^hoso side 8 feet. Find the cost of paving the remainder of 
the court at Is. 9d. per sfquare yard, 

8. 'There are two grass plots id* a garden., on-^ circular and the oVier’ 
in the form of a square ; each has the same perimeter. Pind the area 
'of the circular plot, if the square contains 22 square yards. 

9. Find the expense of planting the circumference of a circular 

piece of ground whose diameter is with quicks one yard apart 

at Is. 6d. each. . * 
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lo. Find in acres the area of,* circular ring whose inner diameter is 
9 chains 45 lints and outer diameter 12 chains 26tlinks. . 

• II. The sides of a quadrilateral ABCD are, in yards, J.^asnl6, 
BC=63f CD =33, ; the angle ABC is a right angle. Find the 

area in square yards.* • 

12. Find the cost of making a road a rod wide and^300 chains long, 
if the Ifind cost JC140 an acre smd the construction 4s. per square 
^ chain. • 



ANSW^IES, 


o 

Bxerdse 1 . (Page 5. ) 

1. 1623 links. 

2 . 2805 links _ 

3 . 1026 links. 

4 . 8604 links. 

5 . 43 ch. 50 links. 

6 . 36 ch. 5 links. 

7 . lif*29 ch. 

8 . 27*5 ch. 

9 . 43*03 ch. 

10 . 616 yds. . 

11 . 93 *5 yds. 

12 . 121 yds. 

13 . 6 ch, 6 yards. 

X 4 . 610 ch. 20 yards. • 

15 . S5| miles. ^ 

16 . 8 | miles. 

17 . 765 ch. 

18 . 415 ch. 


* Exercise^ 2. (Page 6.) 

t. 

I. 3 ac. 3 ro. 26 per. 

3. 246 ac. 2 ro. 82 per. 

3 . 6 ac. 2 ro. 27 per. 

4 . 7 ac. 8 ro. 38 per. 

• 

5 . 4 ae. 1 ro. 18 per. 

6 . 7(;r, ac. 8 ro. 9 per. 

« 

• 

• 

Exercise 3. (Page 6 .) 

• 

z. 3 ch. 625 links. 

2 . 8 ac. 4 ch. 7500 links. 

3 . 7 ac. 5jih. 2500 links. 

4 . 10 ac.f ch. 6876 links. 

5 . 12 ac. 8 ch. 6250 links.' 

6 . 75 ac. 9 ch. 12i0 links. 

• 

• • 

^ * 

1 . K4 sq. ft. 

3 . 857 sq. ft. 

3 . 805 sq. ft. m 

4 . 1612sc](fft. 

•BiSfciee 4. ^Page 7. ) 

• •' 

5 . 2544 sq. ft. • 

6 . 8380 sq. ft. 

7 . 4686 sq. ft. 

^ 8 . 6586 sq. ft. 

• 

9 . *7820 sqTflf 

TO. *7 280 sq, ft. • 

Ti. 10836 sq. ft 

T 2 . 2236^sq, ft. 

• 

^gKei^ae 5. (Page 7. ) 


X. 225 sq. ft. 

21 729 sq. ft. 

3 . 2026 sq. ft. 

4. 2601 sq. a. 

5 . 3909 sq, ft. 

6 . 7056 sq. ft 

• 

7 . 11025 sq. ft 

8 . j^l60 sq.ft. 

9 ^ n4244.«q. ft. 


. Exercise 6. (Page 8. ) 

• w 

1. 1 Bq.*ffc. in. 

2 . 8 sq. ft. 6 Jsq. in. 

3 . l^Ssq.Jt. 

4 . 220 sq. ft 48 sq. in. 

5. 187 sq. ft 72 sq. in. 

6 . 492 sq, ft 

• 7 . 2580 sq. ft. 96 sq. in. 
892179 sq. ft. 120 sq. in. 

9 , 71 sq. ft. lasq. in. 

10 . 182 sq. ft. 66 sq. in. • 

tx, 161 sq. ft. 96 sq, in, 

X2. 290 sq. ft 40 sq. in. 

13 . 540 sq. ft 54 sq. In. 
x^ 966 sq. ft 132 sq. In. 

• 


SxerolBe 7. (PageY) 
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1. sq. ft. 1 sq. In. 
#». fisq. ft. 121 gq. In. 

> 3. ISeq. llSsq. in. 


1, 20sq.yda. 

2. Oleq.yds. 

3- IS sq. yds. 6 sq. ft, 

4. SB Bq. yds. 2 sq. ft. 

5. 800 sq. yds. 


X. 10 sq. yds. 80 sq. in. 

2. 42 sq. yds. sq. ft 80 
sq, in, 


Sxerotae*: (PagsS.) 

4. 210 sq. ft. 80 sq. Ibl 
S- 851 sq. ft, «1 sq. in. 

6, 680 sq. ft. 0 sq. in. 

B*SwcI»e9.t (Pagee.) 

6. 70 sq. y**8. Osq. ft. 


f 850 8q..fb. 100 Sq. 
a, 1045 sq. ft. 64 sq. 
9. 1888 sq. ft. 40 sq. 


61 sq. yds. 


10. 28 sqj yds. 4 8q..ft. 72 sq. 


. 21 sq. yds. 8 sq. ft. 00 it. 
sq. 111. 

0. 19 sq. yds. 5 sq. ft. 


62 sq. yds. 2 sq. ft. 86 sq. 
in. 

21 sq. yds' 8 sq. ft. 00 sq. 
In. '' 


EzfirciBo 10, 

3 


(Pag|9i) 


. 68 sq. yds. 4 sq. ft. 100 
sq. in. 

4. 14 sq. yds. 6.sq. ft. 86 
sq. in. 


5. 282 sq. yds. ,6 sq. ft. 0 

sq. in. 

6. 955 sq. yds. 7 sq. ft. 81 

sq. in. 


z. 14 sq. ft 
af* 18 sq. ft 112 sq. In. 

3. 858 sq. ft 64 sq. in 

4. 22 sq. yds. 


Exercise U. (Page 9.) 

5. 2sq.yd8. 2Hq, ft. 

6. 190 8q..ft. 120 sq. in. 

7. 497 sq. yds. 

8. 21 9 sq. yds. 8 sq? ft 18 sq. in. 

SxeroiM 1*. (Page 10.) 

■ a. 6 no. 1 ro. 88 per. 83 yds. 4' 7 s to’ M pot! 

• Exardstis. (Page 10.) 


I. 14 ac. 


9' & 8q. ft, 64 sq. in. 

10. 5622 sq. tt. 108 sq. in. 
7 sq. ft 46 sq. in. 


5. 3 ac. 2 ro. 20 per. 
108 In ^ 


z. 40 ac. 

2. 2 ac. 2 ro. 

3. 8 ac. 16 per. 

4- 2 ac. 4 per. 

5. iBf. 2 to. 83 per, 22 yds. 

6 ft, lOS in. 

6. 18 ac. 2 *0. 17 pir. 23 yds 
c ^ 4 ft. 108 in. 

1. 2 ftc. 16 per. 
a. 4 ac. 1 ro. 22 per.' 

3. 0 ac. 8. ron 17f per. 

Exeroiae 14. (Page lO.) 

^ 4- 80ac. 3 ro. 16 per. 

S- 4 ac. 2 ro. 

6. 16 ac. 2 ro. 10 f.cr. 

7. 18.10. 84 per. 

8. 4 ac, 1. TO, 80 per. 

9. 8 ac. 1 ro. 20 per. 
zo. 28 ac. 1 ro. 80 per. 

1. 7 aa 86 per. 

^ .6 ac. 0 ro. 20 per. 

Exercise 15. (Page 11.) 

3. 105 ac. 2 ro. 20 per, 

4- 11 ac, 4 pel. 

S- 66 ac. 1 ro. 25 per. 

6. 124 ac. 1 ro, 1 per. 

X, 8 ft 6'. 
a. 7 ft 5'r. 

Kw.cstosM, (Page 13.) 

3- i4Oft0',»^ 

4, 2'r, 

5‘ 46 sq. ft. 4' 6". 

6. 110 aq, ft 0' 6". 
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17. (P|ige 13. ) 

X. 6 ft. Tin. 

3 . 35 m in. 

• 

' 3 - 47 ft. 2 i in, 5 . \l sq. ft sq. to, 

4 . 4 sq. ft 41 sq. in. 6 . 88 sq. ft 801 gq. in. 4 

» 

SxeroigelS. (PageJLS.) ^ • 

1 . 17 Bq. ft. 9S sq. 
a. 72 8 q. ft. 72 sq, 
3 . 261 Bq. ft. 86 8q 
4- 251 sq. ft. 81 sq, 

k 

in. * 5 . 598 sq. ft. 138 sq. in. 9 . 73 sq. ft. 1S4 sq. !n. 

in. 6 . 880 sq. ft. ISfilKq. in. lo. 202 sq. ft. 1021 sq. to. < 

. in. • 7 . 75 sq. ft. 185 sq. In. . ic. 100 sq. ft lOSj sq. in. 

. in. 8 . 416 sq. ft. 20 sq. to. 12 . 848 sq. ft. 21 sq. In. 


• pm 

Exercise 19. (Page 14.,) ^ 

f. 1848 ft. 
a. 80 ft. 9 in. 

3 . 10 yds. 5 . 1250 links. 

4 . 997 yds. 6 . 94 ch, 50 links. 


• « 

Exercise 20. (P«tge 14. ) * 

X. 1 yd. 
a. 15 ft 9 in. 

3 . 11 yds. 1 ft 5 . 626 links. 

4 . 70 yds. 6 . 26 ch. 60 links. 

Exercise 21. (Page 14.) 

1 . 1 ft 9iln. 

2 . 88 ft. 

3 . 48| ft 5. *71 ft. . 

4 . 147-16-ft 6 . Ii 3 sis. 

• 

Exercise 22. (Page 16.) • • • 

1. 28 ft. 
a. 98 ft . 

3. 268 ft • ^ 

• 

4 . 216 yds. • 7, 11-9 ft • 10 . Blydsi 

1 5 . 908 yd 8 _ 8 . 4*44 ft IX. 11 yds. 

6 . 74iiisW^ ^.48-82 ft • 12 . 101 yds. 

Exercisers, (l^age 15.) • • 

I. 1 ft. rt in, 
a. 2 ft. 6 in. 

3 . Sit-in. 

4 . 12 ft. 8 in. 7 , 6 yds. 1 ft 7 in. xo. 352 yds. 

S»24 ft 6 in. 8 . 6 yds. 0 ft 3 In. ^ix. 127 yds. 

6 . 86 ft 10 in. 9 . 86 poles. 12 . 729 yds. 

% 


Exerdse 24, (Page 16.) 

1. 770 yds. 

2 . 816‘27 links. 

3 . 40 poles. 5 . 84 ch. 

4 . 71 yntds. 6 9 to. 

• 

• • 

Exercise 26. (Pago 16. ) 

I. *176 yds. 

2 124 yas. 

• 

9112. 5 . 6 minutes 64 seconds. 

4 . 1 mile 22edB. 6 . SOch. 

• • • 


£x0rciBo26. (Pajbn.) 

1. Att and 68 ft. , 3 . 18 ft, 11 in. aiNUl ft.® in. 5 * 176 yds. and 610 yds. 

2 . 6 yds. 1 ft. and 10 yds. 2 ft, 4 . 616 yds. and SOF^sft 6 . 96 ft. and 144 ft 
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EzerolB^ 27. 

(Page'lS.) 


l:8^rAi.er.26iyd.. 


ExeMlse 28. ^ 

(Page la.) 


1 . £71 128 . fld. 

2 . £567 2s. 3(3. 

3 . £1905 15s. 

£582108. 2ld. 

5 . £996 13s. 7jd. 

6 . £5 4s. 

7. £17 18s. Od. 

8 . £17 118. lid 

9 . £ia 

10 . £628 IB. , 
xz. £115 10a 

12 . £18 15s. 


< ^ 

Exercise 29. 

(Page 19.) 


1 . £88 16s. 10 ^( 1 . 
a. £25 7s. 2d, 

3. £76 78. 4d. 

4 . £10 6 s. 8 ( 1 . 

c. .£.*) 78 . lid. 

6 . £3 5sjt,0id. 

7 . £14 10s. 8 id. 

8 . £117 168. 


Exercise 80. 

(Page 20.) 


1. 720. 

2 . 116160. 

4 . 5920. 

5 . 20 . 

7 . 76i. 

8. 760320 

10 . 480 ; £2 14s. 65d. 

11. 19; £9 108. 

^ -£7 2 s.^:. 

f =£2 78. 6 d. 

3 . 1080. 

6 , 2000 . 

« 

9. £217 10s. 

12 . £144. 


0 Exercise 81. 

(P&ge 21.) 


I, 4jy<iB* 

isilt ^ 

15*ft 4 in. 5* «S33, 


4 

* Exercise 82. 

(Page^I^) 

10 . 25 ft, 

1 1 . 16 ft. 9 41 . 

13. 48. Od. * 

1 . TOydft. 

2 . 25 yds. ^ 

3 . 149 yds. 8 

4. £12 12 s. 2 jd. 

♦ £4 13s. Od. , 

6 . £li 6 38. lid. 

7 .. 2 ft. 8 in. 

8 . 5J yds. 

9 . ^3| yds. 


Exercise 38. 

(Page 22.) 


1 . 14 SO. yds. 6 sq. 

2 . 8 b. 2 |d. 

3. £1 Is. Hid. 

ft. 4 . 24 sq. yds. 8 sq. ft. ^ • 

c. 211 yds. 

6 . £80 lOs. 6 d. 

£4 1 ^^ [£ 1158 . -<£4108 

+£2 14S.)] 


Exercise 84;. 

(Pa|e24.) 


X. 95 sq. yds. 8 sq. 
a. 57 sq. yds. T sq. 
3 . £88 17s. Did. 

ft. 4 . £4148.9id. 7> 

ft. 5 . £7 4s. 5|d. B- 

6 . £3148. 9- 

00 , 

£12 7s.4d. 

£16 Is. 2 d. ^ 0 , 

^,5 83 . Od. 

£120 7a 6 d. 


* « 

' Sxerolae 8S. (Page 26.) 


X. Spiooes. 
a. 46 piiecos. 

3 . 112 yds^ 

4. 182 yds. / 

3 . 28 pieces.^ ^ 

6 . £6 6 s. 6 d/t 1 ’ 

7. £8 5b. 4d. 

.. 8 . £1 2 b. lOid. 
9 . £4 5b. 8 d. 

0 . £2 6 b. 8 d. 

IX. £9 88 . 9d. ® ' 

' ta. £8 88 . lOd. 



ANSWERS 


1. 19 panes. 

2. £1^8. 8d. 


Exorcise si/ (Page 26.) 


3. £826 10a, 

4. £47 16s. 3d. 


«.«£21 la. $d. 
6. £168 12a. 


-'V 

. 17 sq. it. 86Bq. in. 

. 746 sq. 16 sq. In. 


Ezerdse 87. (Page 27. ) 

4. 8^ac. • 

5. 6|ac. 

6. 62 ac. 8 ro. Iip62 sq. yds. 


7. * 11 ac.*8 ro. 726 aq. yds. 

8. £6 6a. * ^ 


1. 6 ft. 8 iifto 

2. 10 yds. 




^ Exercise 88. (Page 28.)^ 

3. 7 ydfl. 1 ft. ■ 5* 246 yds. 

4. 12 ft. 6 in. • 6. 82«i. 


X. 420 sq. ft. 
a. 49868 sq. yds. 

O ff 


jrUOf U* 

3. 2 sq. ft. 7- 1 &c. 2 ro. 

4. 10 sq. yds. 8 sq. ft 188 sq. In. 8. 1 ac. S ro. 


Exercise 38. (Page 30.) 

5. 1 sq. ft. 24 sq. in. 

6. S 3 sq. yds. 8 sq. ft. 

- 1 A.. O 


9. 1 ac. 2 rq^ 20 per. 
xo. 8 ac. 1 TO. 4 per. 

11. 64*86 yards. 

12. 82 sq. ft. 117 sq. In 


X. 40 sq. in. 
2. 169 ac. 


Exercise 40. (Page 30. ) 


a. 2 sq. ft. 64J sq. in. 
4. £23 1^. 


5 dSf) 11s. 6|d. 

6. £20j0s. 8d. 


1. 66 ft. 

2. 6 ft. 4 In. 


e 

X. 604 dq. ft 
a. 756 sq. ft. 

3, 060 sq. ft. 

4. 210 sq. yds 


. I. 126 sq. in. 

2. 2^ac. 

3. £2 Us. 


I, 20 in. •• 

aP 45 ft. 

1 . 97 m 
4. 595 ft. 


X. 48^ ft 

2. 30 ft. 


Exercise 41. (Page 31.) * 


3. 88 po|bs. 

4. 25 ch. 


Exercise 4B. 

5. 990 sq. yds. 

6. 8670 sq. yds. 

7. 15 ac. 

8. 09 ac. 


5JPI ft. 2 in. 
* .308 yds. 


(P»ge32.), • , , 

* 8 ac. 1 to .41 per. 

XO. 25 ac. 82 i>er. 
iz. 1 ac. 21 per. 
x2. 9fl!^. 24 per. 


^^CxeAise 43. (Page 32. ) 

4. £56 llB. Od. 7. 600 tiles. 

5. £1 10s. ll^od. 8.»10 ac. 1 ro. 83 per. 

6. £01^. 10) Jd. 


Exercise 44. (Page 34.) 


5. 105 chains, 
£. 1455 yards. 

7. 4 ft 4 in^ 

8. 2 ft 11 iff. 


9, 4 ft. 7 In. 
xo. 17 yds. 1 ft. 

IZ. 8 yds, 1 ft. 8 in. 

*12. 67*7 cht *‘m 


Exercise 45. (Pske 34. ) 


j. 46 ft, 

60 ft. 

9. 62*48 miles. 


mile. 


r. *602 miles, 
i. OOmilcs. 



no 


JUNIOR SCHOOL^ MENSURATION 


t. 60 ft. 
a. 76 ft, 
% 66 ft. 
4. 72 ft. ’ 


Bxeretie^e.' {Pa^*35.) 

# $. 68 ch. 

6. 800 links. 

7 * 4 ft. 

8. 2 ft. 6 in. 


o#l ft. 8 In. 

10. lOjyds, 

11. 8’9 ft. 

12. 2 ft. 8 in. 


1. 27 ft. 

2. sh it. 


1. 88400 sq. ft. 

2. 21 sq. ft. 


3. 86 fL 

4. 2 ft. 


7. 66 &. 

8. 12 ft. 


Ezerclfie 47. * (Page 36.) 

5. 40 ft. 

6. 45 yds. ' 

(PagaSe.) ‘ 

, In. 5. 1 ac. 2 


^Exercise 48. 

3. *2 sq. ft. 42 sq. 

4. 2 ro. 8 per. 


6. 4 ao. 1640 yds. 


X. 48sq.'tn. 
a. 8468 sq. ft 


Bxeroiie 49. (Page 37. ) 

3. 768 sq. yards. * 

4. 8 sq. ft. 108 sq. In. 


5. 19 ft 30 sq. in. 

6. 78 sq. ft. 108 sq. in. 


41 Exercise 60. (Page 38.) • '4r 

I. 6050 sq. yds. 3. 6 sq. yds, 2 sq. ft 76 sq. in. 5. 12| ac. 

9. ^8272 sq. yds. • 4. 6 ac. 6. 44 ac. 


X. 4800 yds. 
a. 8| sq. ft. 

3. 8 ac. 1908 f ds. 


Exercise 61. (Page 38 . ) 

4. £2 10a. 

A 5. £5 15s. e 

^6. V8 yds. ' 


7. 178 yds. 

8. Imue. 


1. 760 sq. ft. e 

2. 52204 sq. ft. 


I. 6 ac, 2 ro. 17*768 per. 
a. 104 feet. 


^ Exerolsf) 62. <Pfige 39.) 

• 3. 4800 sq.'yds. * * 5. 2ac. 86 per. 11 ydk 

4. 1 ac. 6. 22 ac. 1 ro.^ i>or. ^ 

Exercise 66. (Page 39.) , 

^ t 1 

3. 18824. ^ 

4. 86 ft. 


5. 58 ch. 

6. SOOUnka 


X. 270f sq. ft 

a. 8 -06 ft. 

3. 26*4 yds. 

4. 28f ft. 

5. oq. ft. 


Exercise 64. (Page 40. ) 

6. 1428 in, 

7. 76*68 yds. 

8. Triangle, 504 sq. ft, ; 

square, 1206 «q. ft s «' 
difference, 792 sq. ft. 


9. 3*86 ft. « 

TO. 124 sq. y^f. 6 sq. ft. 

86 sq. In. 

II. 60 ft. 

xa, 64494 sq. yds. 


1. 840 sq. yds. 

a. 11 sq, yds. Ssq. ft, yiO sq. In. 


^SB. (Page 42.) 

4 sq. n. B2 sq. 111. I j. 62 00. S m ' 
ac. 20 per. 11 yds. 6. 2 ro. 14 per. 


1 



AI^SWEJiS 


X. 152075 sq. ch. 

3. 


Ex«rei8« 56* (Page 42») 


3. 8}ac. 

4. njin. 


r £207 14i. 

£1 16b. 8}(L 


I. 80 aq. yds. ^ 
3 . 2 acs. 2 xo. 20 per. 
3. 5 ac. *1 ro. 24 per. 


I. 15 sq. i1 
1102 aq. 


, In. 

aq. sq. In. 


Exercise 67. (Page 43.) 

4. ISOOaq.^da. 

5. 2 ac. 27 per. 

6. 125S aq. ydir 


7. 1253 sq. yd^L 
k. £^\ 4s. 

9. £121. 
xo. £82 66 . 8 fd. 


Exercise 68 . ^(Page 45.^) 

3. 14 ac. 3 ro. 25 per. 

4. 268 ac. 1 ro. 20 per. * 


5. 15 ac. 1 ro. 82 per. 

6 . bit. i ro. 85 per. 


I. *2854 ac. 
a. -851 ac. 
3. -2257 80. 


t. 1728. 

2. £31 8s. lid. (nearly). 

3. 148200. 

4. £12 19s. 4d. 

5. n ac. 2 ro. 87*79 p#. 

6 . to ft 

7. 233 (approx.). 

8. £207 14s. 


Exercise 69. (Page 47.) 

4. ‘85218 ac. 

5. l«ac. I'ro. 20 per. 

6 . 8 ac. 2 ro. 28*8 per. 

1 

Exerds^r 60. (Page 48. ) 

9 . 50 ft. z 

10 . 220 yds ; 55 yds. j 

11 . 27 3 ^ 8 . (nearly), 1 

la. 126. 8' 

13. 69 yds. 1 ft. 8-5 in. 9 

14 . 52 49 miles. s: 

15. £28 4s. 2; 

16. nf. a 


7. 1 ac. 1 1 $. 14*4 per.* 

8. 2 ac. 8 ro. 12 per. 

9. 8 ac. 1 ro. 4 per. 

10. 1 ac, 1 ro. 18 per. 


17. 60J yds. 
iSf £2 8s, Od. 

19. £10 Os. 6d. 

20. 7JM8. 

81. 7*164 sq, ft 
22. <216. • 

23. 3-741 In. 

•4. 463-7408 B(j^ ft. 


€. 198 ft. 

2. 132 yds. 

3. aOS^ds. 


X. 83 ft. « 

2. 23 ft 6| In. 

3. 40 in. (nearly). 

4. 17 ft 8 Jn. 

5. 569Jyda. 

6. 24S56 miles. 


lerclse 61« (Page 51f) 


4- lOifl yV 

5. 59rf\ ft. 

6. 85J ft. 


• 7. 11 ft. 9? in. 

, 8. 11 yds. 10 In. 
9. 23 yds. ^t 6 in. 


Exercise 62. (Page 51.) 

»7. if 60, 

8. 76 yds. 2 ft. 

9. 1000. 

10. 25210, 

11. 860. 

X2. 2 ft 7f in. 


13. 88, 

14. £108 12s. Gd. 

15. £9 16s. 

99 miles. 

17, 10. + 


%. 77 ft. 

2, 149 yds. 

3, 12-25 ft 

4 , 2 |J in. • 


Ezerdse 63. (Page^5l2.) 

5. 4 ft 1 in. 

6. .1 ch. 6 links. x 

7 . 2 A ft.» , I 

8 . 25i yd.. • I 


9. 85 yds. 
xo. 8W ft* 

IX. 2 ft 
1 j. 4 ft. 4^^ in. 


i! 7-48 in. 
t. 2180 miles. 


Bzerolse 64. (P 

3. IS ch. 

4. 21ft ft 


5. 3 ch. 85 Itpks, 

6. qj yds. 



’ 1 13 JUNIOR SCHOOL A^ENSURATION 

• 

Bzerclse 65: *(Pag^53.) 

X. 1886 sq. ft. 

2, 100281 0 (^. ft 

, 3 . 129 sq. yds. 8 ft. 90 in. * & 881 sq./t 

4 . 65 ao. 2 ro. Ig per. 6 . £776 8 s. 4d. 

• 

Exercise 66. (Page 54.) * ^ 

I. 1886 sq, ft 
^ 2 . 21874 Bq. ft. 

3 . 8850 sq. ft. 

4 . 154 Bq, ydB. 

5 . 129 sq. yds.^ ft 90 in. 9 . 26 sq. ft. 106 iu. 

6 . 11 sq. yds. 7 ft 186 in. xo. 81184 sq. ft 

7 . 7074 sq. ft. It. 10344 sq. ft. 

8. '9 sq. ft 90 in. 12 . 846} aq. ft. 

c 

• • ^ i 

&erciae67. (Page 64.) 

X. 61ft ac. 5- 7*071 aq. ch. 9 . £5 5s. OHid. 

s. 2 ac. 2 ro. 12 per. 11 sq. yds. 6 . 314 sq. yds. 2f ft. t 10 . 4S6 tons. 

3 , 65 ac. 2 ro. ij per, 7 . £133 12s. 6 d. ix. 1 ac. 1 ro. 15*4 per. 

4 . 14*186 aq. ft. 8 . 9a. O^^d. 12 . £95 4s. ^ 

• 


Exercise 68. (Page 55.) 

X. sqJP;:vtw.'^ 

2 . 2464 sq. ft. 

3 . 88 sq. ft. 142 in. 

4 . f0028| sq. yds. 

S- 273 sq. yds. 7 ft 9 .*S sq. linked 

6 . 329 sq. yds .' 8 ft. 90 in. 10 . 15 ac. 1 ro. 24 per. 

7 . 14 sq. yds, 8 ft. 58 in. ii. 29 ac. 20 per. 

* 8 84 sq. yds 8 ft. 10 in. X 2 . 2 ro. 27 3 pur. 

• 

« ^ 

• « 

^ Exercise 69. (Page 56.) * 

X. 4402*12 sq. yds. 

2 . 28*27 sq. ft* 

3 . £2 fls. 9id. . 5 . £10 Ss. 7ia. 

* 4 . 838 aq. yds. 4 sq.llt. 6 . 19 ac. 8 ro. 21 per. 24| yds. 

^ , • 

* • 

Exercise 70. }Page 56. ) ^ 

1. 2 ft. 4 In. > 

2 . 112 ft. 

3 . 1 ft. 2 in. 

4 . 4 yds* 2 ft. # 

, S. 18 yd8.*2 ft • 9 . 9 ft 4 in. 

6 . 22 ft 2 in. TO. 6 ft. 

7 . 28 ft XI. 11 ft * 

8 . 85 yds. 12 . 22 links. 


Exercise 71. (Pag/^67T* * 

X. (l) 8 ch. 56 links; 

( 2 ) 78 yds. 1 ft 

2 . 1750 links. 

^ 3 . 85 yds. 5 . 285*447 yds. 

^ ^ 4 . 11*28 yds. « 6 . 49 yds, 


Exercise 72. (Page 57. ) 

X. 182. ft 

2 . 66 f(. 

c" 

, 3 . 29 yds. 1 ft. 45 . 16 ft. 6 in. 

4 . 58 yds. 2 ft «. 6 . 83 ft. 

« • 


« 

SxercM 78. (Page 58.) 

I. 88 ch. 

a. 068 yds. 

3 . 6M minj^ 5 . £18 15a 

4 . 44#:1^,<^ 6.192.' 



ANSJf^EjRS 


I. 2772 sq. ft. 

9. 199 Bq. yda. 7 8q« f6* 

3 . 178^flq. ft. 

4. 8 ay.^ ro. 26 pet. 


Sxei^slfle 7i.* (Page 59.) * 

5. 7fi4?aq.4ft. • 9-2 ro. 18 pM 

6. 6854^ sq. ft. xo. 121 18a. m 

7. 892 sq.ft. xx. £47 2s. IM 

8. 15^ sq. yds. is. 467*01178. 


^ Bxerdse 75. (Page 60.) 

3. 22 yds. * S.* 8 ft. 

4. 11 in. ^ 6 ft. 6 in. 

• 9. 6 ft. 6 in. 


•i/ * 

3. 86“. 


Exercise 76. (Page 61;)* 

5. 48“. • • 7. 11“ 16'. 

6. 78“ 45'. 8. 67“ 17' 44". 


1 . 189 sq. yds. 6 ft. 06 in. 

2. 385 sq. ft. 

3. .S4 sq. yda. 2 sq. ft. 

4. 58U sq. ft. 

5 . 24lii1»k 36,'^ #^n. 


Exerdse 77. (Page 62.) 

6. 78 3q. yds. 5 sq. ft. 63 9. 63 ft. 

sq. in. 10. 24i ft. 

7. 95 sq. yds. 5 sq. ft. 64 xi. 30“. 

sq. in. 

8. 85i ft. ^ 12. 80“. 


1. 90 sq. ft. 

2. 14 s4. ft 

# 


1 . £3 Is. 10^. 

2 . £424 98. 8d^ 

lg^ «iV ft. ^ 


Exerdse 78. (Page 63. ) * 

3. 882 sqT ft. 5. 18 fft 

4. 85 sq. yds. 8 ft 108 in. 6. 8 ft. 6 in. 


Exercifif 79. (Page 64.) « 

• 4- 8.4P- 1 >*o* i^02 yds. 7. 8 

1 


7. 80184 sq. yds. 
189. 


1. 2197 cub. yds, ' 

2. 9261 Wib. yds. 

3. 4*096 cub. yda. • 

4. 91*125 cub. yda. 

5. 12 cub. yds. 19 cub^ft 


Exercise 80. (Page 66.) 

6. 41 cub. yds. 23 cub. ft. k 

i“* 

* 18 r*ub. yds. 26 cub. ft. 1 
8. 81 cub. yds. 10 cub. ft. 
g. 20 cub. ft, 1877 cub in. 1 


10. 2 cub. yds. 2 cnb, ft. 668 
cub. in. 

xz. 6 cub. yds. 4 cub. ft. 648 
czib. in. 

X2. ^Ocab. yds. 26 cub. ft. 612 
• cub. in. 


I. 409lcub^ 


Exercise 81. (Page 66.) 

3. 110592 cub. in. 

4. 11 cub. ft. 676 cub. In. 


5. ISs. 0|d. 

6. 72 cub. yds. 0 cub. ft. 216 

cub. in. 


I. 18 in. 
it 24 in. 

3. sS fli. 

4. 48 in. 


Exerdse 88. (Page 67. ) 

5. 2-6 ft. ’ \ ! 

6. 7*9 ft. 1 i( 


9. 2 ft 6 in. 
10. 3 ft. 6 in. 
IX. 2ft Bin. 
xa. 8 ft. 4 in. 
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1. 26 ft 
9. 27 In. 
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• , • 

Ezerdso S8* (Pb^670 

• 3. 6 ft. 9 in. * & 8 In. . 

4. 4 ft. 8 in. 6. 15 ft 4 in. 


1. 2400 sa. ft. 

2. 2 sq. ft 96 Bq. In. 


BxerolBd M. (Page 68.) 

3. 66 «q. ft. 8 Bq. in. 

4. 9 sq. ft. 64 Iq. In. 


ft. 24 sq. in. 

7^ sq. yds. 6 sq. ft. 6 sq. in. 


X. £1 2s. 6d. 
B. £1 88. 7d. 
3. £8 188. 6d. 


EzerdBe 86. 

4. 66f sq. ft. 

• S- 9d. 

‘6. £4 6s. 63d. 

Exerolae 86. 


(Page 68.)- 


S £2 12 b ! 
4 


9. 42 
xo. 


ft. 2 In. t 

2 oul). in. 

6 cnb. cub. in. 


(Page^9.) 


1. 891 cub. ft, 3. ISlrfsub. ft 9 cub. in. s- 6 cub. ft. cub. In. 

2. 167 cub. ft. 864 cub. In. 4. 80 cub. ft 1680 cub. in. 6. 229 cub. ft. 1153 cub. in. 

EzerciBe 87. (Page 70. ) 


X. 42 i^ cub. In. 

2. 192383 B 6 ltb.sBt. 

3. 480 cub. yds. 

4. 6650 cub. ft 

5. SJ cub. yds. 

6. OOfy cub. ft. 

7. }9 cub. ft. 

^ 8. 5 cubj ft. 

0 

Ezercise 88. 

X. 1951 . t 

2. 860 . 

^ 3. 122892 . 

4- 1584 . 

• 

# 

^ Exercise 89. 

1. 6 toM 2 qrs. 4 lbs. 

2. 18 cwltl ,5 lbs. 4 £Z. 

3. 25 tons. ^ 

• 4. 187 ^. • 

. 5. 2917 . < 

^ 6. 4 ^toq 3 . • 


EzeTciBe 90. 



9- 

icf. 

£lls.jU<I. ^ 

£21^ 


XX. 

£5 2s. 4iid. 


X2. 

£86 lOs. 

{•Rige 70. ) 




5* 

ijflo lOs. - 


6. 

48. 

(Age 72. ) 


t • 

► 

s! 

6767 

9 tons 8 cwt 1 qr. 9 Bi 

• 


oz. • • 

(Page 72.) 


B • 


X, 6 cub, ft. 1243 cubfln. 
2. 8 cub. ft, 816 cub. in. 


3. 2 cub. ft. 1552 cub. in. ^^35 cub. In. 

4. 7 cub. ft. 81 cub in. 6. 3780 cub. ft. ^ 


EzerolBe 91. 


(Page 73.) 


X. 117 cub. ft 1504 cub. 18. 
2. 2809 cub. ft. 198 cub. in. 
8. 8330 cub. ft. 1620 cuft>.*in. 


4. 246 cub. ft 162 cub. in. 

5. 218 cub. yds. 9 cub. ft 

486 cub. in, • 


6. 850^ub. ft. 1480 Cub. In. 

7. 939 cub. ft. 1255i\;ub. in. 

8. 829 cub. yds, 21 cub, ft. 

278 cub. in. 


1. 9 ft. 

2, 6-029 ft 


X. 8 yds. 

2 . 4|in. 

1 . lift 4in. 


EzerclBO 92. 

3. 6 in. 

4. 2 £t. 3 in. 

• • 



(Pag© 74.) 


sT 4 yds. 2 ft 
6. 2 ft 5 in. • 


(Page 74 .) 

9. 28| sq. yds. 
xo. 24 ft. 

IX. 6 ; 187 cub. ft. 



ANSWERS 


m 


. 6 Bq. ft. 20 eq. In.* 
. 8 sq. It. 48 sq. in. 


SKerA«)»«. (Pi^76.) 

% 3. 102 Bq. ft. 72 sq. in. 

4. C20 sq. ft. 72 sq. in. 


S. 187 sq. ft 72 sq. in. 
82 sq. ft. 112 sq. in. 


. £4 2s. lOid. 
£3 5s. 10|d. 


Exercise 95. (Page 76.) 


3. 8s. 8d. $ 

4. £2 14s. 


5. £37 16s*. 4id. 

6. 10s^2|d; 


99 cub. ft J]t2 
64*062 cui 
4200 cab. inf 


4. 

£15158. 


Exercise 96. (Page 78. ) 

I, in. ^ 4. 336 cub. ft • ^. 13 cub. ft 1476 cub In. 

5. 96 cub. ft 432 cub. in. 8. 3 cub. ft 216 cub. in. 

6. 96 cub. In, • • 


Exerclqe 97, (Page 78. ) 

3. 262 cub. ft. 1176 cub. In. 

4. 1173833381 cub. yds. 


s. 4n. 

6. 8 sq. ft 68 sq. In. 


I. 10 sq. ft. 48 sq. in. 
a. 42 sq. ft. 22 sq. in. 


X. isf cub. In. 
8. 154 cub. ft 
3. 1640 cub. in. 


Exercise 9g. (Page 79. ) 


3. 184 sq. in. 

4. 20| sq. yda 


5 . £1 ISs. 9 d. 

6 . 16a. lO^d. 


Exercise $9. (Page 8r. ) 


4. 48 cub. ft 216 cub. in. 

5. 26 cub. ft 1248 cub. in. 

6. 6 cuWft 908 cub. in. 


• • 

vt. 


7. le^ cub. ft^468 cubT in. 

8. 107 cub. ft 1296 cub. in. 
0^19 cub. ft. 16|4 cub. in.' 

404 cub. ft 432 cub. in. 


I. 79 cub. yds. 

3 . £811* lOJcUi 
3. £9 lu. 6d. 


'x. 41U cab. ft • 

2. 2 cub. ft 702 cub. in. 


Exercise 106 ^ (Page 81.) p • , 

4. 3 cub. ft. 860 cub. in. 

5. 770 cub. ft. 

6. 1540 cub. in. 


7 . 42 cnbr ft f^44 cub. in. 

8 . 488 ^. 


9. 28 84 gallons, 
xa £4 Is. 


ESercftelOl. (Page 82.) 

3. 7 cub. fc. 009 cub. in. 

4. 24 Gubk ft 108 cub. in. 


5. 808 cub. to. 

6. 18 cub. ft 576 cub. to. 


1. 12 ft •• 

2. .%q. ft. 68 in. 

3. 5 ft. • 


Exercise 102. (Page 83. ) 


4. lOJ in. 

5. 4 ft. 8 in. 
*5. 14 a 8 in. 


7. 7392 yds. 

8 . 20 a 

9. 9 in. 

xo. 2 ft. to. 


*x. I eq. yd. 8 sq. a 72 sq. 
in. / 

12 sq. yds. 2 sq. f^ 


Exercise lOS. (Page 84.) 


73. 86 sq. a 06 sq. in. 
4. 17 sq. yda^w®. f 
sq. in. e 


5. 21 sq. "yds. 2 sq. a 100 

[128 sq. in, 

6. 7 sq. yds, 80 sq. to. 



N el m 


n6 JUNIOR SCHOOL MENSURATION 


X. 17b. Sid. 

3. £18 6s. Sd. 
3. £8 2s. lO^d. 


Ezerolse IOC 85. ) 

^ • 

4. £1 la. 24d. #9. 1 acrd. 

5. 852 sq. rb. 6. 1 acre. 

6. 1640. 


7500 cub. ft. 

3. -289 cub. ft, 

3. 18 cub. ft 405 cub. in. 


1. 22 cub. ft. 702 cub. in. 

2. 21 tons 17 cwt. 2 qrs. 


SxerolBe 105,1 (Page 87.) 

4. 29 cubi^ffc. 1080 cub. in. 7. 1 cub. ft 

5. 12 cub. ft ' 8. 146*488 cub. ft. 

6. 108 cub. ft. 482 cub. iu. 

I 

‘Zeroise 106. (Page 87. ) 

3. £55 28. 6d. 5. 26 cub. ft. 986 cub. 

4. 3419010 cub. yds. l?'cub. 6. 1 ton 12 cwt. 16 lbs. 

ft. 1152 cub. in. 

r ^ 



X. 1080 sq. it. 

2. 8 8 0- ft. 46 sq. in. 
3. 74r5!?^t. 


Exercise 107. (Page 89. ) 

4. 261 sq. ft. 7. 280 sq. ft. 10 sq. in. 

5. 40 sq. ft 84 sq. iU. S. 104041^. ft. 

6. 177*588 sq. ft 9. £m3B. 4d. 


< 

1 cub. ft 1352 cub. iu. 

2 dUb. ft. 8&S cub in< 
24 cub. ft. 108 cub. iu. 


1. 770 cub. In. * ^ 

2. 128 cub. ft: 576 cub. in. * 


1. 550 sq. ft. 

2. 19 sq. ft. 86 sq. in. 

3. 82 sq. ft, 56 sq. in. 




Exercise 108. (f’age 90. ) < 

4. 2515 cub. ft. 576 cub. iu. 7. £8 cub. ft. 72 cub!' lu. 

5. 40 cub. ft. 28 cub. in. 8. 1282 cub. ft. « 

6. 51 cub. ft. 576 cub. iu. 9. 69 cub, ft 1580 cub. in. 

1 zo. 21 cub. ft. 672 cub. in. 


Exerctee 169. (Page^fTT ** 

*c ^ 

3. 209H 'it.t 5. 103488 cub. yds, 

4. 3^ cub. in, 6. 1880??gJ. 

e r 


Exercise 110. (Page 92. ) 

4. 7 sq, ft. 48 sq. in.f' ^ 7, 

5. 99 sq, ft 8. 

6. 40 sq. ft 186 sq. in. 9. 

zo. 


ft. 40 sq. In. 
sq.ft 


Exercise ill. (Page 92.) 


z. £17. 3- 14i sq. yds. 5. £1 7s. 6d. , , ^ , 

a. 8 cub. ft. 1116 cub. in. 4. 48 sq. yds. 0 sq. ft 184 ^ 326?. 

sq. in. , 

, Exercise 112. (Pago 94. ) ^ 


t. 179 cub. ft. 1162 cub. in. 

2. 22 cub. ft. 792 cub. in. 

3. 75 cub. ft 1877 cub. in. 

4. 12 cub. ft 1722i c^b. in. 


S' cub. in. 

6. e>6 cub. ft. 648 cub. in. 

7. 1^07 ft. 604 cub. in. 

8. Cctb. ft 824 cub. in. 


9. 9 cub. ft. 1696 cub. In. ^ 

10. 2 cub. ft. 1395 cub.Jrv> 

11. 309 cub. ft. 1576 CUD. in. 

12. 13^ cub. ft. C7^ cub. in. 



ANSWKRS 


1. 8818 cub. in. 

2. 18 lb8% 6^ oz. 


Exeroftci 113. (P^e 94.) 


% 3. 1 cwt. 86 lbs. 
4- 20|f if gall. 


5. lt4048}tls. 

6 . 67 tong 13 cwt. 2 qn. 1 lb* 

12 oz. 


X. 9856 sq, ft. 
a. 4 sq. ft. 40 sq. in. 

3. 427 oq. ft, 112 gq, in. 

f 


sq, i; 
2. oSsq. ft. 9 


98 J sq. in. 


Exercise 114.^ (Page 95.) 

4. 26 sq. ft. 106 so. in. 7. 88 s'q. ft. 72 sq. in. 

• 5. 616 sq. ft. ^ 8. 864 sq. ft. 72 sq. in. 

6. 17 sq. ft. 16 sq. in. 

I 

Exercise 116. (Page 95.). . 

• • 

3. £29 Ms. 5. £237 128. 

4. 11s. 6. 693 sq. ft. 


1. 1019JI cub. in. 

2. 1 cub. ft. 1704 cub. in. 


Exercise 116. (Page 96.) 

3. 381 jf cub. in. 

709^ lbs. ; 


5. 66 lbs. lOJ oz. 

6. lesnbs. 


1. 1353 cub. in. 

2. 7603«3 bullets. 

3. 1832iffc. 

4. m 


Exercise 117. (Page 96. ) 

5, £26 14h. < 

6. 600^% q|ib. ft. i' 


7. 102 cun. yds. 21 cub. ft. ii. £46.- 


9. 4^wt. 8 qrs. 41 lbs. 

10 , 112640 cub. ydsa^i. 


1. 9000, ^ . 

2. £2 ICs. • • • 

^ m cub. ftJ^ 


f mo cub. 1 
15s. lid. 
5. 796 in. • 


6. M 40 cub. in. 

7. 8 cnb.^t. 666aicub. in. 

8. 43552. « 


Exeroise^lS. (Page 97 .) % ^ 

g. 007'Csq. ft. 17. 9 in. 

^ miB. 847 sq. ft. 

II. liifcub, ft. • 19. £2 .5s. lid. ^ 

72. 5 cub. yds. 9 ^b. ft 648 cub. in. fo. 49 s £k 84 sqf in. 

13. 90, • • • gi. 10200. 

14. lOi sq. ft. 22 472 gq. ft* 

15. 2673. 23. 5ift. - 

16. 788480 ; 2112. 24. 1 ^ib. ft. 1272 cub. in. 


X. 2|ac. 
9 


1. 6-49519 sq. ft. 


Examination ^aper i. (Page 99.J^ 

2. 5-2355 sq. ft. 3, IC’837 in. 4. 292*7166 sq. in. 

Es^Sm^ation Paper 2. (Pago 99.) 

2. 845 links. *3. 88 ft. ^ •4. 45.' 5. 48*936 sq.^n. 

Examination Paper 3* 

/ 2. 1 sq. ft. 79isq. in,-^. 

5. 4-84 in. e 



I.* 5b3Y\ per. 


4. 16*70 in. 





JUNIOR SCHOOl kENSURATION 


X. 1542 9q. ft 
. a. d85| sq. in. 


Examiiiatlon Pai^t fX’age 100.) 


3. loir-ara. 

4. 20 ft. 


10. 882*68r sq. in. 
. 6. 8*22 yds. 


z. 1320 sq. yds. 
s. ^ in. 


1. See text. 

a. mm sq- ft- 


Eyiiminatloii Pap^ 5. (Page 1007^ 


3- ■qjn- 
4. 1 cub. f1S> 


A 8*57165 in. 

f 


Bxaifiliiatlon Paper 6. (Page toi.) ^ ^ 


3. 180 ac. 8 ro. 87*8 per. 

4. 887; limac. 

7. 2180 ao. h 


5. 4181760 cuHi yds. 

6. 856 cub. yds. (apprw 


1. 8 ft. 
a. 18]^ in. 


Examination PaiierTI .(Page 101.) 


3. 86fmibs. 

4. 17S. S|d. 

7. 86*786 cub. ft. 


5. 6*25 ffc. 

6. 19*798Jji, 




C 

Examination Paper 8^ (Page 102.) 


1, 46^ yds. 
a. 260%q, yds. f 97 ft. 
3. 8*9806 ao. 


4. 18^\ ac. 

5. 212f in. ; 24'86056 sq. ft 

6. 80 (nearly). 

t 


7. 74i*604 lbs. ^ 

8. 55^ yds. ; 6} yds. f 


Exan>lnation Paper 9. ^ ^ 

I. 80780^ ^ " f 5 . 60 m J 9- sq- ft- 36 sq. In. 

a. 657*76 yds. , 6. 8 sq. yds.? aq.Ct 104sq in. 10. 70 yds. * 

3. 55 ft. ^ 7. 17 sq, ft. 126 sq. in. xi. 7 ft. 

4. 164 links ; £169 8s. 8. S sq. ft. 108 sq. in. 12. 104 ft « r 


. Examination Paper 10 . ,{Pw 103.) , 


I. 80 yds. 

a. 14 ID. . 

3. 2 ac. 8 ro. 28 per. 8 yds. 

4. 14 ao. ; 10^ ac. ; 8]^ ap.. 


5. ise^cwt 

6. £1 18s. 8td. 

7. £95 48. 

8. 28 sq. yds. 


9. £9 18s. 
la 4*77^ ac. 
zi. 1428 'sq. yds. 
X3. £1865. 
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at the y^inb^h University Press. ^ 








